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Base of the Towers of the new Wireless Station being erected near the Veluwa in Holland 


WII—NEW BRUNSWICK 
First Description of the Famous Alexanderson System 


And a Dozen Exclusive Features in This Issue 





THE WORLD’S ONLY MANUFACTURER 
Of nen High Frequency, | Tension Insulators and Insulating Parts 


Medal and Diploma i Medal and Diploma 
received at World’s Columbian Exposition, MADE | received at World’s Fair, St. Louis, 
Chicago, 1893 OUIS ST 


No. 45 No, 4502 No. 4507 No. 4514 


No, 165 


“ELECTROSE” Insulators are standard with UNITED STATES NAVY and ARMY and Wireless Telegragh and Snbae Companies 
“Electrose” is made in a number of grades for various requirements, each grade possessing special characteristics 
“Electrose” Insulators—Best in the World for High Frequency Currents, Power and Transmission Circuits 


SOLE MANUFACTURERS = ‘ ane aa . 
66-82 Washington Street 27-37 York Street 


wan SSAA 4 " : 66-76 Front Street 1-23 Flint Street 
FECTROSE VIFE. (50. BROOKLYN, N. Y., AMERICA 
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Thermo-Ammeters, Milliammeters 
and Current-Squared Meters 


For Radio Service 


Model 425 Instruments 


(3% inches flange diameter) 


are particularly adapted for use on small- 
size Radio panels where space is an im- 
portant factor. 


These Instruments are unaffected by 
temperature changes; have 50% safe over- 
load* capacity; are fow ‘in power con- 
sumption. 





¥ . ) 7 They are for use on Audio and Ratio 


frequencies. 
The Current Squared Meter is ideal for 


use On wave meters and wherever decre- 
ment measurements aré to be made. 


% 
. ? Write for 1 Wésiuation 


=. Weston Electrical Instrument Company, 27 Weston Ave., Newark, N. J. 
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GREAT BRITAIN, 12-13 Henrietta St... London 
Yearly Subscriptions in U. S., $2.00 


















Edward J. Nally, Pres. 





Lee Lemon, Vice-Pres. 





David Sarnoff, Secy. 





Owing to the fact that certain statements and expressions of opinion trom m ¢ 
from time to time may be found to be the subject of controversy in scientific ci 
to sometimes involve questions of priority of invention and the com 
owners and publishers of this magazine positively and errmedreliy 
or partisan expressions if such should at any time appear he 
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least possible expense. 
nental messages, by the hour, at any speed you desire. 
quickly qualify you to pass the examination for a first grade license. 


Learn The 
With The OMBIB 


The Omnigraph Automatic Transmitter will teach you the Code—at home—in the shortest possible time and at the 4 
Connected with Buzzer or Buzzer and Phone, the Omnigraph will send you unlimited Conti- 
It will bring am expert Operator—right into your home—and will © 





THE OMNIGRAPH MFG. 
‘Cortlandt Street, New Voit 
6 ay” —I wish es 
pay was successful 
hat the Omnigraph was s obtaining 8 


oma, tok ofan outa ee a fe. aeons 


New York City. 
Jan. 21, 192¢. 


Transmitter. Re 


























4341. Richardson Ave., | 


Automatic 
Radio License and I believe © 


only. I relied on the 


did it. 


4 


I was one of two in a class of eighteen to obtain a first-class License. The stumbling | 


block for the others was CODE 
graph messages dail 


I beli 
International Morse C 


And I kn 
ly would have enabled them to pass the examination as easily as 
the Omigraph to be the easiest, quickest and cheapest method to learn the 


know that a short ti recei 
Ww me on 


Cordially yours, 





(Signed) GEO. E. SELLERS. 


The Omnigraph is used by several departments of the U. S. Government and by a large number of the leading Uni- 


versities, Colleges, Technical and Telegraph Schools throughout the U. S. and Canada. 


The Omnigraph is also used by the Bureau of Navigation in testing applicants applying for a Radio License. 


Phousands have learned both the Morse and Wireless Codes with the Omnigraph. 


Send for free catalog describing three models—$12 to $28. Do it to-day. The Omnigraph is sold under the strong- 


est of guarantees—if not as represented; your money ‘back for ‘the asking: 


—_ banana MFG. bos bes hoeaeataet mos -~ Y. 
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RADIO TELEMEGAFONE 


When used with one or more stages of amplification will reproduce 
signals with great volume. For the small fraction of a watt output of 
ONNECT “4A” our receiver that is available for the production of signals, the 
to your detector or Kscnwvos ‘TeLbmEGarone will produce the greatest volume of sound 


amplifier, and “BB” With Small Horn, as Illustrated . «2 »« $7500 


to a O-volt battery With Large Music Master Horn 


Waite ror Buiter No, 2102 


2701-2765 East 14™ STREET 
OAKLAND, CALIFORNIA 























II plate knocked down - $1.80 ~ 
B41 “ x rh. cc aaa 


HOOK ’ER TO YER BULB 


The most wonderful tuner in the world for only $15.00. 
Last month this tuner beat in a test one of the NAVY 
STANDARDS at Ketchikan, Alaska. 


10 Captains of Ocean-going ships have had their wireless operators install one of our tuners in the 
captain’s cabin:so the exact time by wireless can be had without using either tube, bell, or hand. 


“GREAT!” says one old sea dog. “WHAT IN SAM HILL WILL YOU SMART ALECS GET UP 
NEXT?’ European stations copied in day time and no fancy aerial is needed. A single wire about 40 
long by 25;high will do the trick. London amateur W. R. Wade, Clifton, Bristol, promises report for the 
magazines to publish showing how theamateurs there read our <‘sigs”’ in E ngland. "Junk your funny wound 
coils and get a regular two pound tuner that you can use cS. the static season. 20,000 meters maxi- 
mum ‘wave length. Hook upon bottom of tuner. 


KNOCKED DOWN.AND ASSEMBLED CONDENSERS 


Which kind do you want? Made for panel mounting and are complete with scale, pointer and knob. 
Used all over the world now and still going strong. .No °C. O. D. orders. Add parcel post. Buy from 
your dealers and send us his name if he cannot supply you. Canadian amateurs buy from local dealers 
or write us for nearest dealer: Formica tops and. bases: Movable plates are screwed on and not clamped. 


11 plate assembled - - $2.75 
a) ik Ribas.  - 3.25 
4, “ Si ceieaae se 4.25 
DEALER :: OR 


Davenport, lowa. 
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New Radio Products 
: and 
Personal Service 


In endeavoring to give personal service to our ever 
growing clientele, we realize that new and more mod- 


ern products make for the betterment and improve- 
ment of radio work and to this.end we offer you the 


latest scientific achievement in radio 


DUO LATERAL WOUND COILS 


made in several different sizes covering every wavelength. These coils have staggered 
winding and a lower natural period, lower high frequency resistance, very low distributed 
capacity, lower D. C. resistance and higher self inductance, which makes it an ideal part 
of any set and superior to all other coils for amateur work. 

















Radio Engineers have made extensive tests of these coils and give them their highest 
recommendations. 






ORDER BY CATALOGUE NUMBER AS LISTED. 


CATALOG WORKING WAVELENGTH INDUCTANCE IN MILLI- LIST PRICE 
NUMBER RANGE IN METERS HENRIES EACH UNMOUNTED 
25 130 to ~-250 045 045 3:90 
35 180 to 450 -075 -073 1.00 
50 250 to 700 -156 15 1,10 ' 
75 400 to 900 ‘ 36 .34 1.20 
100 500 to 1400 -66 57 1.30 
150 600 to 2000 1.40 1,35 1.40 




































200 1000 to 2500 2.50 2.30 1.50 
250 1200 to “3500 4.2 4. 1.60 
300 1500 to 4500 6.25 ~ 6.1 1.80 
400 2000 to 5000 10.62 10.2 2.00 
500 3000 to 6000 17.6 17.3 2.20 
600 4000 to 10000 25.0 22.0 2.50 
750 5000 to 12000 38.0 35.3 2.70 
1000 £000 to 15090 72.8 68.3 2.90 
1250 10000 to 20000 116.6 112.3 3.50 









1500 15000 to 25000 171.5 162.2 4.00 





We also carry a large stock of high grade electrical apparatus, including a very complete 
line of heating appliances. 
You have our most courteous invitation to spend a few moments in our spacious show 


rooms and look over our complete stock. We will gladly show you any instrument or part 
you may desire to examine. It will be a revelation to you, besides it is part of our service. 

























OUR WORD OF HONOR TO YOU IS 
OUR GUARANTEE. LET US PROVE IT. 









Write Dept. E5 for literature and price lists. 


CONTINENTAL RADIO AND ELECTRIC CORP. 





J. DiBlasi, Secy. J. Stantley, Treas. 








6 Warren Street = . - . New. York. 
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| RADIO DISTRIBUTING COMPANY  :  : Newark, New Jersey 





The New 
Arco Variable Condenser 


We offer Radio Men out of the ordinary in variable condensers. 

This new model is. a step of its rivals in that the plates are made of aluminum 
and heavier than those found in the average condensers. The rotary plates are 
rounded at one end, not the usual semi-circular type, thus affording a straight line 
capacity, which is a very valuable feature'in Wave Meter work. The zero capacity 
in an instrument of this type is considerably lower than that of usual condensers. 
Shaft on which rotary plates are mounted is carefully machined from tool steel. 
Instrument can be quickly mounted in case or behind panel. 


Made in two capacities, furnished unmounted only, with or without dial of fine black moulded composition and bake- 
lite knob. 


Backed up by Radisco guaranteed quality of workmanship and low price. 





Capacity Unmounted With Dial and Knob 
0005 mf, $5.00 $6.00 
.001 mf. 6.25 7.25 


Shipping weight 2 pounds. 


Prices quoted do not include carrying charges to Pacific Coast or duty paid for 
Canadian use. 


RADISCO AGENTS carry only apparatus of proven merit. Look for 
the Radisco trade mark on all parts you buy and be sure of getting 
efficient apparatus. 








Below are listed a few of the reliable firms who carry the RADISCO COILS, Better “B” Batteries and are our 
Agents for all other standard apparatus of merit. 


COMMUNICATE YOUR WANTS TO THEM. 


ALBANY, N.Y. KANSAS CITY, MO. PROVIDENCE, R. I. ie 
reary Radio Pply, Rhode Island Elec. Equip. 
21 Mawsslt. Terrace 4th & Delaware Sts. 45 Washington Street. 
ATLANTIC CITY, N. J. LOS ANGELES, CALIF. PITTSBURG, PA. 
Radio Supply Co. The Wireless Radio Electric 
oe - ORE, mony Ave. . 511 W. Washington St. 3807 5th Ave. 
Radio Engineering Co., Mi. B. Mille, wMoctheadt Rais Service Co 
614 No. vert St. 1600 H r, “ ” 
utchinson St. 1801 Sixth Ave. 
BEINVILLE, QUEBEC, CAN. SCRANTON, PA. 
Canadian Radio Mfg. Co. McKEESPORT, PA. re 
K. & L. Electric Co., tton Radio Mfg. Co., 
BOSTON, MASS. 427 Olive S P. O. Box 3 
Atlantic Radio Co., ve street. Branch 8 Kingsbury St, 
88 Broad Street NEW ORLEANS, LA. Jembetown, N.Y. 
BROOKLYN, N. Y. L. A. Rose, SPRINGFIELD, MASS. 
Kelly & Phillips Electric Co., 121 Camp Street EI 5 Co., 
312 Flatbush Ave. NEW ectric 
BRONX, NEW YORK ACH Cocks, & Chi $85 Armory Street. 
rwin 
_—— Wireless Equipment 4 West Park Street. Te View OWT. CAN. 
1390 Prospect Ave. NEWCASTLE, PA. 585 College Street. 
CHICAGO, ILL. Pennsylvania Wireless Mfg. Co., WASHINGTON, D. C. 
Chicago Radio Laboratories, ue ety weole Pate ke National Radio Supply Co., 
1316 Carmen Ave. PHILADELPHIA, PA. 808 9th St., N. W. 
sabes PEORIA, erst School of Wireless WICHITA, KAN. 
ILLINOIS Ti The Cosradio Co., 
Klaus Radio Co. Broad enil Streets. 1725 Fairmount Ave. 


If none of the above agencies are in your vicinity, communicate with 
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WICONY APPARATUS is 
designed by super-engineers. 
It received the Government’s 
highest classification. 







WICONY APPARATUS is 
made by master mechanics. 
It is a guaranteed product. 


YOUR HOLIDAYS 


Are you going to spend your holidays improving your Radio station, or will 


you lose that opportunity. 


You can do more for your station during your holidays than during all the 
evenings you have worked in the past months—and it will be genuine recreation 
—you will finish your vacation with a feeling of “something “accomplished. ed 











How would you like to 








AUDIO FREQUENCY 
AMPLIFIER TRANS- 
FORMER; Type W110 C. 
Dimensions. ‘ 
2%"x2"x1K": 
Shipping weight 10 oz. 
Price $7.00, Code “‘Wictra.” 


write us your needs. 


a line now. 


47A West Street 





THE SMALLEST TRANS- 
FORMER IN THE WORLD 


have “The smallest trans- 


former in the world” if you were convinced that 


it was also the most 
efficient ? 


After all, there is no need 
for a bulky affair in hand- 
ling audio-frequency ‘cur- 
rents, if the design is cor- 
rect. This transformer 
was designed especially 
for the operating charac- 
teristics of ‘the Moore- 
head-Marconi-de_ Forest 
audion tubes. It has a 
closed core of the best 
grade laminated iron, 
with the primary and 
sécondary windings of 
Several thousand turns 
of extremely ‘fine 
enameled wire. The de- 
sign is such that the dis- 
tributed capacity and cur- 


rent losses, are extremely. low. 


Order now if*you want immediate shipment. 


WE ARE AT. YOUR.SERVICE 


Whether .you want, an.audion bulb or a complete 
audion..cabinet—a_ coil, 


or.a complete receiver, 
State specifically what you 


are interested in and we shall give you every pos= 
sible item of information and assistance. Drop. us 


Dealers—It will pay you to write us NOW. 


WIRELESS IMPROVEMENT COMPANY 


INCORPORATED 
Radio Engineers, Manufacturers and Distributors 











DO YOU USE AUDIONS? 


Suppose you wanted to change the leads to your 
audion socket base—must you rustle ‘round for a 
screw driver, or pair of pliers, 
mar the screws, or scratch the 
bakelite base with an everyday 
slip of the tool? Would it not 
be much better to have neat 
bindings posts, with plenty of 
room to work without fear of 
shorting thru the metal socket? 
























Look at the photograph — 
those terminals. are of the best 
Bakelite type. The base is also 
of bakelite, while the socket 
is of finely machined, dull 
aluminum, another WICONY 
innovation. ~ Notice the man- 
ner of support ;—those 
legs, are -drilled: and 
tapped and miekeled — 
heavily nickeled—thus 
giving you an ideal 
method of ‘fastening to 
your. panel. or table. 










We have bases with 
one,. two, or. three 
sockets» especially 
mounted | for . interior 
of audion cabinets. 
They are most reason- 
able in price. 













AUDION. TUBE pe. 
ET. Type WI-il! 
Dimensions 
244"x234"x2". height. 
Shipping weight 6 oz. 
Price $1.90. Code*“Wiebas.”” 








WICONY .-BULLETINS, handsomely. illustrated 
and instructive, describing audion amplifiers, audion 
control boxes, batteries and complete receiving and 
transmitting sets or accessories, are yours for ten 
cents... (We charge this small fee to insure that 
they. go to serious, reliable experimenters). 


Write for yours today. 










New York, N. Y. 





If this page is cut out and appended to the same page cut from the editions to fol- 


i ae ce 


low, a complete file of very interesting information will soon be available. 
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Thousand-Word-a-Minute World-Wide Radio Station 


a HE. world’s biggest wireless plant, to be built at 
Rocky Point, L. I., by the Radio Corporation of 
America, will handle 500 words in and 500 words out a 
minute, simultaneously, the land wire relay of seventy 
miles from Rocky Point to the company’s office in 
Broad Street, New York City, being controlled mechani- 
cally, the human element entering into the process only 
at the point of actual transmission. 

Mr. Edward J. Nally, President of the Radio Corpora- 
tion, announces that the company plans a $10,000,000 
plant on a 6,000-acre tract about seven miles from Port 
Jefferson. 

“We are going to erect,” he said, “five units, with an- 
other one to be held in reserve for use in the emergency 
of severe storm or other trouble, Each of the units will 
have a minimum capacity. of sending 100 words a minute 
and of receiving the same number. This is, of course, 
the minimum capacity. We are hopeful, however, of 
doing better than this when the"plafit is fully geared up. 


“To get-an idea of the projected plant you might fancy 
it laid out'as a wheel. The big power house represents 
the hub, while the spokes or wings, twelve in all, radiate 
out in all directions from the power house. Each wing 
will have six antennae strung to 400-foot steel towers. 

“It is our plan to transfer the wireless signals directly 
from the wireless apparatus to land wires and send them 
right along into New York City, to headquarters, without 
calling manual labor into the process at any time. We are 
going to have a radio receiving station about seven 
miles from the transmitting station, and we plan to 
operate both simultaneously. 

“It is the design to control relays entirely from our city 
office. All of the operating work will be done there, al- 
though the machinery of transmission will be, of course, 
out at Rocky Point. 

“Each of the five units of the plant will serve a separate 
field. One will be in touch continuously with South 
America, another will talk to Germany, a third will serve 
France, another goes to Italy and the fifth will serve 
Poland.” 

The third transoceanic wireless circuit, linking America 
with the rest of the world, has been opened by the Radio 
Corporation. Opened principally for commercial mes- 
Sages, the new wireless route connects this country with 
the Scandinavian countries—Norway, Sweden, Denmark 
and Finland. The American stations, at Marion and 
Chatham, Mass:, with their complementary stations at 
Stavanger and Naerobe, Norway, are of the duplex type, 
sending and receiving simultaneously at high speed. 

It was announced that the rates for the new service, 
from New York City to any point in the countries named, 
would be, per word, Norway, 24 cents; Sweden, 26 
cents ; Denmark, 28 cents, and Finland, 29 cents. It was 
stated that these rates were from 30 to 50 per cent. lower 
than existing cable tolls. The other commercial circuits 


WORLD WIDE WIRELESS 


in operation by the Radio Corporation are from San 
Francisco to Japan, via Hawaii, and from New York 
to Great Britain. 





London Daily Mail Has Radiophone News Service 
W IRELESS telephone receiving set has been in- 
stalled in Northcliffe’s Daily Mail. The paper s 
to have its American news dictated by phone from New 
York in the very near future. 





Keyetone 

Danish wireless commission to U. S. Left to right—Capt. H. Faber, 

Prof. P. C. Pederson, Commander H. J. Schledermann, Hon. T. F. Krarup 
and W. G. Thomson 


Marconi Has 500-Mile 3 K. W. Radiophone 


W IRELESS telephone communication over a distance 

of 500 miles, with apparatus of a strength of only 
three ‘kilowatts, has been achieved by William Marconi, 
the Italian inventor. This was announced upon his ,re- 
turn to Rome from a cruise in the Atlantic and Mediter- 
ranean on board the yacht Electra, 


—-(-—— 


Albany Firm to Use Radiophone 

THE Esco Electrical Company, of Albany, N. Y., has 

erected a powerful wireless telephone set in its 
Broadway store. It will use the radiophone method of 
communication with its agents in New York and other 
places as soon as the operation of the instruments is per- 
fected to a point where such points can be reached. Carl 
Hoffman, employed by the company, is. conducting tests 
in an effort to increase the working distances of the in- 
struments. Already he has established communication 
with wireless operators at Troy and Schenectady. The 
firm especially wishes to be able to talk with New York. 












Marconi Explains Radio to Spanish Workers 
qe GUGLIELMO MARCONI, who is known 

for his amiable qualities almost as muchas for his 
great invention, has just given another proof of his ur- 
banity. Despatches from Seville, _ where he _stop- 
ped with his yacht Electra, state t 1 
laborers approached the yacht and requested permission 
‘to see the wireless apparatus on board. In the absence of 
the owner the officer in charge refused to grant the per- 
mission. 

Just as the men were leaving Marconi returned to the 
vessel and, having been informed of their desire, he in- 
vited them aboard and personally explained to.them in, all 
its details the working of the-wrreless apparatus. 


Radiophone Talk Recorded on Phonograph 
EXPERIMENTS which have been carried out in Lon- 
don have resulted in the making of a talking machine 
record on wax of a voice transmitted by wireless tele- 
phone f miles away. vi 
While the voice ae speaking at Chelmsford, in the 
County of Essex, where there is a high-power instrument 
capable of transmitting the voice many hundreds of miles, 
the equipment at the receiving plant inthe Strand, Lon- 
don, was attached to a recorder, which engraved the 
messages in soft wax in the same way as an ordinary talk- 
ing machine disk is manufactured. 
The record whén produced was perfectly audible. 


== 
Commercial Application of Radiophone 

THE Public Service Company of northern illinois is 

installing wireless telephones at its Blue Island and 
Joliet stations, the intervening distance as the crow flies 
being only about 25_miles. \The two stations tie-in to- 
gether and also are interconnected with the Fisk and 
Quarry Street.stations .of .the. Commonwealth Edison 
Company in Chicago. The wireless system will have a 
radial power of about 100 miles, and will be used pri- 
marily during such times as the metallic telephone lines 
are out of service, due to weather or high-voltage system 


trouble. 


Radio Service Between Germany and Spain 
PRESS dispatches may be sent between Germany and 

Spain by. wireless, according to an announcement 
made lately. Most German correspondents, however, 
have left Spain and consequently the service will be used 
principally for German propaganda, it is asserted. 
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Danes Seek Direct Wireless Connection With U. §, 
"THREE officials of the Danish Government arrived 

lately.to confer with Washington officials regarding 
the establishment of a_direct wireless communication be 
tweén the United States and Denmark, to facilitate com. 
mercial communication between the two countries. A 
great trans-Atlantic wireless station has been established 
in Denmark of sufficient range to transmit messages 
direct across the Atlantic. 

When this channel of communication is firmly estab- 
lished, commercial messages will no longer be routed via 
Great Britain. 

— (by 
Commercial Company to Use Private Radiophone 
"THE new Winchester stores in the New England States 
may be connected by wireless and all their business 
so transacted. Officials have consulted W. J. Butter- 
worth of Boston, assistant federal radio inspector for 
New England, in regard to the proposed enterprise. 

The Winchester company is considering the use of the 
wireless stations largely on account of the delays caused 
by wire troubles. This situation was particularly notice- 
able during the last winter. Often in very severe weather, 
when the telegraph and telephone lines are out of com- 
mission, the weather conditions are especially favorable 
for wireless. Moreover, the increasing improvement of 
the radiophone has added greatly to the possibilities of 
wireless, and radio communication would also be advant- 
ageous in that messages are simultaneously heard in all 
directions and hence at one time the headquarters of a 
company could transmit orders and information to all 
branch offices within a radius of one hundred miles. 


Whole World to Get Wireless Time Signals 


WIRELESS telegraphy may yet prove to be the 

means of preventing many railway and sea catas- 
trophes. To this end in fact an International Time 
Bureau is being formed in Brussels, which intends to 
develop methods of transmitting throughout the world 
the time signals of the greatest precision. 

The bureau is in charge of M. Bigourdin, member of 
the French Academy of Sciences, who for many years 
has been attached to the Paris Observatory. Discussing 
the aims of this new organization M. Bigourdin has called 
attention to the fact that all through the war the Eiffel 
Tower sent daily signals that were picked up in the most 
remote quarters of the globe. 

“It is most essential that navigators know at every in- 
stant the precise time,” says M. Bigourdin. “Extensive 
experiments have been carried out in the last year and we 
have reason to believe that the efforts will léad to un- 
expected discoveries concerning the variations in actual 
longitude similar to those known to exist with respect to 
latitude. With precise knowledge of the time, the sun’s 
location and the consequent geographical position ships 
will more easily avoid dangerous areas.” 

M. Bigourdin is confident that many sea accidents have 
been due to the impossibility of ships picking up accurate 
time signals. He points out also the necessity for the 
most reliable records for despatching trains in all coun- 
tries. Further experiments will be conducted with inter- 
mittent Hertian waves approximately 2,600 metres long 
to replace those of shorter length now used. 

M. Bigourdin, whose investigations are receiving sup- 
port in all allied countries, hopes to create a system 
whereby the expenses will be distributed among all na- 
tions, for it is obvious that once the signals begin to work 
there is nothing to prevent any mariner from taking 
advantage of an organization in which French scientists 
are taking an important part in-putting into operation. 
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Transpacific Steamship Lines Plan Radio ‘Charts 
TEAMSHIP lines operating: in the, transpacific tratle 
are planning to take advantage of the chain of power- 
ful wireless stations, which extend along the Alaskan 
Coast from Juneau to Dutch Harbor and to St.. Paul 
Island, making possible permanent wireless communica- 
tion with the Orient from Seattle and other North Pacific 
rts. 

The importance of taking advantage of these radio 
stations in communicating with ships at sea and in trans- 
mitting messages from Seattle to China and Japan, has 
been emphasized by the serious delay to cable messages, 
now ranging from 150 to 160 hours, 


Representatives of the Nippon Yusen Kaisha are pre- 


paring maps for use aboard the vessels of the N. Y. K. 
transpacific fleet and in the company’s offices both in the 
Orient and America, showing the position of the stations 
and the possibility of constant communication with a ves- 
sel of the fleet from the time she sails from Seattle until 
she berths in Yokohama. This is made possible by the 
radio stations in Juneau, Sitka, Cordova, Kodiak, Dutch 
Harbor and on St. Paul Island, 

The most powerful of the stations is the one in Cor- 
dova, which has a radius,of 2,000 miles in the daytime 
and 4,000 miles at night. The distances the other sta- 
tions can work follow: St. Paul station, 1,000 miles in 
daytime and 2,500 miles at night; Dutch Harbor, 300 
miles in daytime and 600 miles at night; Kodiak, on 
Kodiak Island, 1,000 miles in daytime and 2,000 miles at 
night ; Sitka, 1,000 miles in daytime and. 2,500 miles at 
night ; Juneau, 500 miles in daytime and 1,000 miles at 
night. 

With the present wireless arrangements of the trans- 
pacific steamship lines, the first communication with a 
ship at sea bound from the Orient for this coast is had 
when the vessel arrives within 1,000 miles of Victoria, 


wT. 


‘ Radio Masts Snapped Passing Under Brooklyn Bridge 


HE radio masts of the U. S. collier Nereus were 
snapped off as the ship passed under the middle span 
of the Brooklyn Bridge on her way to the navy yard 
recently. The fragments of the masts fell to the deck of 
the ship, where they narrowly missed hitting some of the 
crew. 
The Nereus arrived from France with the bodies of 
sailors and marines who had died overseas. 
(i 


Jap Navy to Use Wireless ’Phone 


THE Japanese Navy will no longer depend on radio 
telegraphy for communication as a result of the per- 
fection of the wireless telephone, which hereafter will 
take the place of all other forms of signaling. 
An official of the Ministry of the Navy said that the 
new wireless telephone apparatus had been installed on 
the vessels of a unit of the First Squadron and was being 


installed on the rest of the ees war ships. 


Radio Rates to Japan Reduced 

T° offset the rising price of necessities, comes the an- 

nouncement that the high cost of sending wireless 
messages from Seattle to points in Japan has dropped. 
The rate now from San Francisco to Tokio is 72 cents a 
word instead of 80 cents. W. F. McAuliffe, local man- 
ager of the Radio Corporation of America, gave this in- 
formation and declared that within a short time messages 
destined for the Orient from Seattle will be accepted by 
Messenger boys in the same manner as ordinary telegrams 
are delivered. 
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Many will give three rousing cheers, it is said, when 
they learn that.a night letter to the Emperor of Japan, sa 
of fifty words; instead of costing $40 as formerly, will 
now cost but $36. 

The cut.in the rate of wirelessing Japan, says Mr. 
McAuliffe, ts made possible by the opening of a new 
400-kilowatt station at Haro-no-machi, in the vicinity of 
Sendai, on the Northern Japanese mainland. This sta- 





Keystone 

Erecting the receiving loop on the N. Y. Times Bldg. with which it 

was hoped to receive satfophope: aa from wars ips entering the 
arbor 


tion, with high frequency alternator type equipment, will 
work directly with the Pacific Coast stations of the Radio 
Corporation, 

“Traffic schedules are being worked out so that Seattle 
firms will shortly be able to file their business locally, the 
same as any other ordinary telegraph message,” said Mr, 
McAuliffe. “For the immediate present, however, mes- 
sages are accepted only in San Francisco, Seattle mes- 
sages to Japan going through San Francisco by the wir- 
ing of messages from Seattle to San Francisco,” 


=== 


U. S. Radio Examinations 


HE United States Civil Service Commission an- 

nounces open competitive examinations for radio en- 
gineer (aeronautics), $3,600 to $5,000 a year; assistant 
radio engineer (aeronautics), $2,500 to $3,600 a year, on 
July 6, 1920. Vacancies in the Air Service at Large at 
the salaries indicated, and in positions requiring similar 
qualifications, at these or higher or lower salaries, will 
be filled from these examinations, unless it is found in 
the interest of the service to fill any vacancy by reinstate- 
ment, transfer, or promotion. 

Competitors will not be required to report for examina- 
tion at-any place, but will be rated on the following sub- 
jects, which will have the relative weights indicated: 

Subjects—Physical ability, 10 weights; education, ex- 
perience, and fitness, 90 weights. Total, 100 weights. 

Competitors will be rated upon the sworn statements 
in their applications and upon corroborative evidence. 
For the position of radio engineer, applicants must have 
graduated with a B.S. degree, with major courses in 
physics or electrical, engineering, from a college or uni- 
versity of recognized standing; and, in addition, have 
had at least three year’s experience in the design, manu- 
facture, or installation of radio apparatus for the Gov- 
ernment or for a contractor who has supplied satisfactory 
apparatus of this class to the Government. 

For the position of assistant radio engineer, applicants 
must have had the education and one year of the experi- 
ence prescribed for radio engineer. 
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The Alexanderson Continuous Wave System—Description of 
the High Power Radio Apparatus for Radio-Telegraph and 
Radio-Telephone Transmission 


By Elmer E. Bucher 





R4p!0 engineers early 
foresaw that the ulti- 
mate generator of oscilla- 
tions for radio-telegraphy 
and telephony would be one 
of a type I wicttrceng ens 
efficient and reliable opera- 
tion than the systems utiliz- - 
ing the “are” and “spark.” 
In fact the literature of the 
past makes frequent refer- 
ences to the desirability of 
an oscillation generator 
constructed along the lines 
of an ordinary power-house 
alternator ; but because such 
alternators were required 
to provide frequencies a 


thousand times or more in Figure /1-2—200 kw. Alexanderson radio frequency alternator installed in 
the New Brunswick transoceanic station 


excess of those used in pow- 
er engineering, new prob- 
lems of design were encountered which were declared 
by many to be well-nigh insurmountable. 

For a time the development of the art seemed to follow 
the line of least resistance, and it resulted in the evolu- 
tion of several systems utilizing the “arc,” the “spark 
gap,” and the type of radio frequency alternator which 
generates at a comparatively low frequency, the necessary 
increase of frequency being obtained either by groups of 
mono-inductive transformers external to the alternator, 
or by tuned “reflector” circuits associated with the alter- 
nator. None of these systems, however, can be said to 
have satisfied fully the exacting requirements of com- 
mercial operation. 





Figure 3—Alexanderson alternator with top half removed 


An oscillation generator suitable for commercial radio 
service over great distances, should possess the following 
qualifications : 

1. It should generate a steady stream of oscillations of 
constant amplitude. 

2. It should generate a so-called “pure” wave ; that is, 
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a fundamental wave in 
which the _ radiation in- 
curred by super-imposed 
harmonics is negligible. 

3. It should provide a 
performance as reliable as 
the ordinary power dynamo, 

4. It should operate eco- 
nomically and efficiently. 

5, It should permit manu- 
facture of units in any de- 
sired power. 

6. The design of the 
whole system should be 
such as to permit tele- 
graphic signaling at very 
high speeds. 

These specifications are 
met fully and fairly in the 
; Alexanderson system. 

As is well known, the design of radio frequency alter- 
nators has occupied the attention of Ernst F. W. Alex- 
anderson of the General Electric Company and his staff 
for a number of years, and the pioneer work of these men 
in that branch of radio research is now a matter of com- 
mon knowledge. Starting with the development of sev- 
eral experimental types of alternators, they have steadily 


progressed toward the ;designs-of .more powerful ma- : 


chines which are now available for commercial use. Stan- 
dardized alternator sets for transmission at wave lengths 
between 6,000 and 10,000 meters and between 10,500 and 
25,000 meters, are now in production. This description 
is devoted principally to the discussion of a 200-kilowatt 


Figure 4—Alexanderson alternator with high frequency transformer removed 


struction. 


The typical Alexanderson high-power station may be 


said to represent a radical departure from current ideas 
regarding radio design. In fact, at first glance, it seems 


to possess little in common with the apparatus of other 










set, although sets of other powers are now under con- 
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systems.. These features will presently be described, in 
greater detail. 

The Radio Corporation, after an extensive test of, the 
Alexanderson system at its, high power station at New 
Brunswick, .N. J.,.. has..acquired, the rights to. the 
Alexanderson system, and it will be employed at all its 
stations devoted to long-distance signaling. A 200-kilo- 
watt alternator set was installed at New Brunswick in 
September, 1918, and from that time it has provided con- 
tinuous and most satisfactory service in continent-to- 
continent communication. Normal transmission is at 
present conducted at the wave length of 13,600 meters, 
with antenna current of 400. amperes corresponding to 
an alternator output of approximately 80 kilowatts, With 
this fractional value of the available. output, of the al- 





Figure 6—Detailed view of section of armature 


ternator, trans-oceanic communication has been main- 
tained with European stations throughout the twenty-four 
hours of the day. The alternator is capable of supplying 
600 amperes to the New Brunswick antenna, but its full 
output of 200 kilowatts is not at present utilized, due to 
the lack of adequate power supply at that point. The 
alternator, as installed at the New Brunswick station, is 
shown in figure 1-2. 

The following explanation of the basic principles of 
the Alexanderson System and the fundamental circuits 
of a typical station may be accepted as indicative of a 
standard 200-kilowatt installation, although largely based 
upon the apparatus at the New Brunswick station. 

A high power radio station of the Alexanderson type 
contains three important developments : 

(1) An alternator—which generates currents directly 
at the frequencies which are required for the radio cir- 
cuits with which it is associated. The frequency of these 
currents is solely dependent upon the number of field 
poles on the machine, and upon the speed at which the 
rotating member is driven. This is in distinct contrast 
to certain other systems in which the radio frequency 
currents are obtained indirectly by means of “reflector 
circuits” or frequency raising transformers electrically 
associated with the alternator. 

(2) A magnetic amplifier—which provides a non-arc- 
ing control of the alternator output for radio telegraphy, 
and is equally applicable to radio telephony. 

(3) A multiple tuned antenna—a development which 
has markedly reduced the wasteful resistance of the flat- 
top antenna, and has therefore increased the transmitter 
Overall efficiency many fold. 

To date the development in radio alternators has in- 
cluded the following types: 

2-kw., 100,000 cycle; 50-kw., 50,000 cycles; 200-kw., 
25,000 cycle. 

The characteristics of “several alternators of other 
power outputs have been investigated from time to time. 
A standard 25-k.w. and a 5-k.w. alternator are now under 
construction and will be shortly put into commercial 
production. 
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With the, object of providing a distinct range of. fre- 
quencies, both the 25-k.w. and the 200-k.w. alternators 
are manufactured with armatures and rotors with dif- 
ferent numbers of poles; also with gears of different 
ratio for different driving motor speeds. Thus the 
25-k.w. machine can be assembled for any wave length 
from 6,000 to 10,000 meters, and the 200-k.w. machine 
for any wave length from 10,500 to 25,000 meters. Fre- 
quencies lower than these for which the machine has 
been assembled can be obtained by running the alternator 
at a reduced speed. 

The standard drive for the 200-kw. Alexanderson 
alternator is two- , 60-cycles, 2,300-volt alternating 
current. By the use of suitable transformers, the voltage 
of the power supply can readily be transformed to the 
value for which the motor was designed. Special driving 
motors and control equipment can be supplied for fre- 
quencies other than 60/50 cycles. 

The Alexanderson alternator is an inductor type of 
generator with a solid steel rotor having several hundred 
slots milled radially 6n each side of the rim. The slots 
are filled in with non-magnetic material, with the object 
of reducing wind friction to a minimum, ‘The fillers are 
brazed into the disc in order that they may withstand the 
centrifugal strain of rotation. The rotor is designed for 
maximum mechanical strength by providing it with a 
thin rim and a much thicker hub. With this construc- 
tion the strain on the material due to centrifugal force 
is the same from the shaft to the outer rim. 

The rotor of the 200-k.w. alternator—with half of the 
field frame removed—is shown in figure 3. This also 
shows the_collars of the thrust bearings and a partial 
sectional view of the main bearing housings. 

An assembled 200-k.w. alternator with its driving moto’ 
is shown in figure 4. The alternator is driven by a 600 
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Figure 5—Schematic diagram of Alexanderson alternator circuits 


h.p. induction motor of the wound-rotor type, which is. 
operated from a 60-cycle, 2,300 volt, quarter-phase’ source 
of supply. The motor is connected to the alternator 
through a double helical gear—with a speed step-up ratio 
of 1 :2.97—which operates in a container partially filled 
with oil. 

The main bearings and the thrust bearings of the al- 
ternator are oil-lubricated by force feed at pressures 
varying from 5 to 15 pounds according to the demand on 
the bearing. During the periods of stopping and starting, 
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and in possible emergencies, oil is supplied by a special 
motor-driven pump mounted on the alternator base. 
When the alternator is working under normal operating 
conditions, a separate pump geared to the main driving 
shaft feeds the bearings, and the: motor-driven pump is 
automaticaly cut out of service. The oil-supply tank is 
located in the base of the alternator, to which the oil 
returns after being pumped through the bearings. The 
oil gauge on the main feed pipe is fitted with a signaling 


- 


ro ~ 





Figure 7—A section of the armature 


circuit to call the attention of the operator in case the 
oil supply fails. The main bearings of the alternator, 
which are self-aligning, are also water-cooled by a series 
of copper pipes which run through the bearings near to 
the friction surface. The armatures of the alternator are 
also water-cooled from the same pumping source by a 
series of parallel copper tubes cemented in the frame 
alongside the laminations. 

In order to avoid large losses through magnetic leak- 
age, the air gap between the rotor and the stator frame is 
maintained at a spacing of 1 millimeter. It is important 
that the rotor be kept accurately centered, for otherwise 


the armature coils on one side of the rotor will become . 


overloaded. This is accomplished by the use of specially 
designed thrust bearings which are inter-connected by a 





Figure 8—Method of assembling the armature 


set of equalizing levers with an adjustable controlling leaf 
between them. These prevent the possibility of binding 
between the thrusts, due to expansion of the shaft from 
heating, and they also take up automatically all slack in 
the bearings as they become worn, Any. tendency 
towards a change in the air gap is thus counteracted by 
the action of the levers. The equalizers are in part, the 
heavy vertical column shown at the end of the alternator 
in figure 4. Should the air gap on either side tend to 
get smaller, the pull of the field on that side would cause 
an excessive strain on the thrust at the end and cause 
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heating. This, however, is prevented by the leverage 
system, which automatically corrects this and holds the 
rotor in a central position at all times. 

In regard to some of the electrical features of the al- 
ternator, it will be noted from figure 5 that the armature 
and field coils are stationary, the requisite flux variations 
for the generation of radio frequency currents being ob- 
tained from the slots cut in the rotor. The diagram 
points out the fundamental construction of the alternator 
and the general mode of winding the armature. The rotor 
disc revolves between the two faces of the field yokes, 
The direct current supplied to the field coils produces a 
magnetic field flux which passes between the field yoke 
faces and through the rotor as shown by the arrows. 

The armature coils, which are placed in slots cut in the 
two faces of the field frames, are shown in the drawing as 
tipped away from the rotor, although in the actual ma- 
chine the spacing between the rotor and the frame is but 
1 millimeter. Two distinct armature windings are thus 
provided, one on each side of the rotor. There is but one 
conductor in each slot and two of these slots make a com- 
plete loop, and comprise a pole in the armature windings. 
One slot in the rotor is therefore provided for each loop 
in the winding. The armature windings on each side of 
the rotor are divided into thirty-two independent sections, 
the circuits of which are completed through transformer 
primary coils as shown in figure 5. Each primary con- 
sists of two turns with sixteen separate wires in each turn, 
There is no direct connection between the individual 





Figure 9—Completed armature ready for sawing into two sections 


armature sections, but, through the two-turn primaries, 
they combine to act upon the secondary coils of the trans- 
formers. It is obvious that with this division of arma- 
ture circuits the potential on any armature coil—or on 
the corresponding transformer primary—is very low, and 
as such, it permits a grounded or open-circuit armature 
coil to be cut out of the circuit and the operation of the 
alternator to be continued with but a slight decrease in 
its output—an obvious advantage. | 

A detailed view of a portion of the alternator armature 
windings is given in figure 6, and of the preliminary 
stages of assembly in figure 7. 

Figure 8 shows the laminated armature under assembly, 
which is wound with 0.037 millimeter steel ribbon and 
afterward machined into the shape of figure 9. 

The completed rotor and its shaft appears in figure 10, 
while figure 11 is an end view of the alternator with the 
equalizing column removed. Figure 12 shows the al- 
ternator during one stage of the assembly—the driving 
motor, the alternator transformer and the thrust-bearing 
equalizing system not having been placed in position. 

It is to be noted that a transformer is provided for the 
armature coils on either side of the rotor. There are 
therefore two transformers, and they each contain the 
three coils P,, S,, S, and P,, S,, S,, shown in the funda- 
mental station diagram figure 19. The primary of each 
transformer contains two turns of sixteen wires each, as 
mentioned above. The intermediate coils S, have twelve 
turns on each transformer. The two intermediate coils 
are connected in parallel, and are shunted by the magnetic 
amplifier. The coils S, are also connected in series with 
the secondary proper, and the antenna system. 
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The secondary coils, which consist of seventy-four turns 
on each transformer, are wound so that their high poten- 
tial ends are at the center, in order to provide a uniform 
potential gradient. The two secondaries are connected 
in parallel and their final terminals are in series with the 
antenna circuit. More in detail, the low potential ter- 
minals of the intermediate coils are. connected to the 
ground, the other. terminals of the intermediate coils are 
connected to the low potential terminals of the secondary 
coils, and the high potential terminals of the secondary 
coils to the antenna loading coil. The intermediate coils 
S, are placed between the primary and secondary of each 
transformer in order to obtain a close coupling with the 
alternator. One unit of the high frequency transformer 
is shown in figure 13. 

The voltage at the terminals of the secondary winding 
of the transformer when the alternator is operated at 
normal speed is about 2,000. The normal output current 
is 100 amperes. It is thus seen that the alternator is de- 
signed for a load resistance of 20 ohms. 

Since the antenna circuit is directly associated with the 
alternator circuit, any change in the rotative speed of this 
machine would throw the alternator circuit out of reso- 
nance with the antenna circuit; consequently it is easily 
seen that the speed variation of a radio frequency alter- 





Figure 10—Typical rotor construction of the Alexanderson alternator 


nator for substantially constant output must be held 
within very close limits. The variable load imposed by 
telegraphic signaling has a tendency to cause a variation 
of speed that must be compensated for by some device 
which operates more critically than any of the mechanical 
and electrical methods of speed control devised for or- 
dinary power use. The characteristics of any satisfactory 
governor must be such that a small variation of speed will 
effect a maximum change in power input to the device 
under control. To accomplish this, some mechanism 
must come into such a critical state at the speed to be 
maintained, that a low percentage of change in speed 
causes a high percentage of change in itself. 

It can be shown that a change in speed of one-quarter 
of one per cent. from that necessary to maintain reso- 
nance will reduce the antenna current in a station utiliz- 
ing the wave length of New Brunswick—13,600 meters 
—to one-half its full value. This clearly infers that the 
speed variation must be much less than one-fourth of 
one per cent. to maintain a constant output at the alter- 
nator. Asa matter of fact, a regulation within one-tenth 
of one per cent. is obtained by the Alexanderson speed 
regulator. 

The necessity for close speed regulation becomes 
erat important when considered from the standpoint 
of the receiving station. With a modern receiving ap- 
paratus of low decrement, a very slight change in the 
wave length of the incoming signal will materially de- 
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crease the received current. A change of wave length 
or frequency is likewise detrimental when reception is 
obtained by the heterodyne or beat principle, for should 
the speed of the alternator vary sete f while signaling, 
the beat note may vary to the degree that will render it 
objectionable for ear reception. A variation, for instance, 
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Figure 11—End view with air-gap equalizing mec i removed 





of 50 cycles in the alternator will cause the beat note at 
the receiver to vary by 50 cycles, which is the equivalent 
of a speed variation of 0.23 per cent. at the wave length 
of 13,600 meters. 

A solution of the problem of speed regulation with 
alternating current motor drive was found by Mr. 
Alexanderson in the use of a resonance circuit, which is 
tuned to a frequency slightly above the frequency to be 
maintained at the alternator. This circuit is supplied 
with current from one of the armature coils on 
the alternator. The current in this circuit ‘in- 
creases with alternator speed and, through the agency of 
a rectifier, a direct current component operates on a 
voltage regulator connected in the circuit of the dynamo 
which supplies the saturation current for a set of variable 





Figure 12—Alternator partially assembled 


impedances in the two phases of the motor supply circuit. 
The function of the regulator is to prevent, within estab- 
lished limits, either an increase or decrease of alternator 
speed. Additional compensation for the load imposed 
when signaling is provided by a relay which also operates 
through the direct current control circuits to vary the line 
impedances. : 

The panel board of the voltage regulator system is 
shown in figure 14. j 

The multiple tuned antenna may be said to establish a 
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radical departure from the types of antennae formerly 
used for high-power radio transmission. The immediate 
object of the multiple antenna is to reduce the wasteful 
resistance of the long, low, flat-top aerials fermerly used 
and to permit the length of such aerials to be increased 
indefinitely for the use of greater powers. In the case 
of the New Brunswick antenna, its resistance as a flat- 
top aerial—3.7 ohms—wag reduced by multiple tuning to 
0.5 ohm. The radiation qualities of the flat top are not 
impaired by multiple tuning, as a series of tests have 
shown that with an equal number of amperes in either 











Figure 13—High frequency transformer 


types, the same signal audibility is obtained at a receiving 
station, but there is an enormous saving of power in 
the case of the multiple antenna, as will be presently 
pointed out. 

As shown in the station diagram, figure 19, the multiple 
antenna has, instead of the single ground wire usually 
employed, a number of ground leads which are brought 





Figure 14—Control panel of current and voltage regulator 


down from the flat top at equally spaced intervals, and 
connected to earth through appropriate tuning coils. 
The capacitive reactance of the flat top is thus neutral- 
ized by inductive reactance at six points to earth, instead 
of but one point as in the ordinary system. The in- 
ductive reactance in each down lead is therefore made 











six times the capacitive reactance at a given frequency, 
The multiple antenna is thus the equivalent of six in- 
dependent radiators, all in parallel and resonant to the 
same wave length: Their joint wasteful resistance ob- 
viously is much less than that of an antenna with a single 
ground, 4nd herein lies the saving of power which the 
Alexanderson antenna brings about. 

The relative power imputs required by both types of 
antennae for the same value of antenna current will be 
seen from the following illustration: To maintain 600 
amperes in the multiple-tuned antenna at New Bruns- 
wick, at a resistance of 1% ohm, the power required is 
600? « 0.5, or 180-k.w. To maintain the same antenna 
current in a flat-top antenna with resistance of 3.7 ohms 
requires 600? X 3.7, or 1330-k.w. The economy of 
power secured in the case of the multiple-tuned antenna 
is an important consideration from the standpoint of the 
cost of daily operation. 

Prior to the advent of the Alexanderson antenna, 
theory and practice pointed to the desirability of a very 
high antenna structure for long distance communication 
at high powers, but as is well known, the cost of erecting 
an antenna increases very rapidly with the effective 
height. The multiple-tuned antenna, however, permits 
the use of a less expensive antenna structure, and gives 
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Figure 1S—Schematic diagram of earth-wire system at the New Brunswick 
station 


the same signal audibility at a given receiving station as 
a high antenna of the old type with less power. The 
example given demonstrates quite conclusively that the 
multiple antenna will provide the same antenna current 
as the flat-top type antenna, but with only one-seventh of 
the power. The multiple-tuned antenna will be treated 
more comprehensively in a later article. 

The earth-wire system at the New Brunswick station 
is a combination of a buried metallic and a capacitive 
ground. Sixteen pafallel copper conductors are laid 
underneath the antenna and buried one foot in the ground. 
They extend the entire length of the antenna and are 
spaced between towers somewhat as shown in figure 15. 
A network of wires and zinc plates are also buried in the 
ground around the station. At each of the five. tuning 
points outside the station, connection is made from the 
antenna flat top to the sixteen underground wires. 

In order to secure equal distribution of current through 
the buried ground conductors, equalizing coils are ™- 
serted between the tap’ on the down lead coil and the 
earth wires at each of the five tuning points outside the 
station, as shown in detail, figure 15. The function of 
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the equalizing coils is to increase the impedance of the 
wires near the center and hence force current in the 
outside wires. Since the coils are’ wound in opposite 
directions they add no appreciable inductive reactance to 
the tuning circuits. In one instance, the use of these 
coils reduced the multiple resistance of the antenna system 


from 0.9 to 0.7 ohm, 

A still better distribution of the earth currents at New 
Brunswick was obtained by using a capacitive ground 
commonly known as a counterpoise, which is erected 
underneath the antenna and a few feet above the earth. 
A plan view of the counterpoise is shown in figure 16. 
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Figure 16—Plan view of counter- 
poise at New Brunswick Station 


Figure 20—Design of standard tower 
used 
The capacitive ground may be considered as a combina- 
tion of a tuned and a forced oscillation circuit, and it has 
the effect of drawing the current from the ground circuit 
more uniformly than with wires lying on the ground or 
buried beneath the surface. In practice the total current 
in the down lead may be distributed betwen the capacitive 
ground and the wire ground in any desired ratio. The 
effect of adding this unit to the system at New Bruns- 
wick was to decrease the multiple antenna resistance 
from 0.7 to 0.5 ohm. The capacitive ground may be 
divided into separate units for each tuning down lead 
or the units may be connected together as shown. A 
schematic diagram of the connections between the flat 
top and the capacitive and earth-wire grounds is shown 
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in figure’ 16a, The equivalent circuit is given at the 
right of the drawing. The construction of the outdoor 
inductances for multiple tuning is shown in figure 17. 
Telegraphic control of the large antenna currents in- 
volved in high-power radio transmitters has ever pre- 
sented a difficult problem. Particularly has this been 
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Figure 17—~Tuning inductance for multiple tuned antenna 


true when signaling at high speeds. Rapid signaling 
obviously requires some device that will not cause de- 
structive arcs and will provide the desired modulation 
of antenna power without taking upon itself the burden 
of carrying the full power of the system, during the in- 
tervals between signaling. 

The magnetic amplifier is a device which meets these 
exacting requirements, for it provides a non-arcing con- 
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trol with a minimum current in the key circuit, and it 
takes within itself only a small proportion of the total 
alternator output. A photograph of the amplifier, re- 
moved from its container, is shown in figure 18. 

The magnetic amplifier in general may be described as 
a variable impedance which is connected in shunt. with 
the external circuit of the radio frequency alternator. Its 
function is to reduce the voltage of the alternator and to 
detune the antenna system when the sending key proper 
is open, and to perform the opposite functions when it 
is closed. Thus when the sending key is open the ampli- 
fier short-circuits the alternator and detunes the antenna 
system, thereby reducing the antenna current to a negli- 
gible figure. When it is closed the output of the 
alternator is fed to the antenna system. 

A general idea of the operation of the amplifier can be 
obtained from the fundamental circuit, figure 19, where 
it will be noted that the radio frequency coils A and a 
control coil B are mounted on a common iron structure, 
and are so disposed that the effect of the control coil upon 
the radio frequency coils is obtained solely through the 
agency of flux variations within the core. The impedance 





Figure 18—Magnetic amplifier removed from case 


of the amplifier is dependent upon the degree to which 
the iron core is saturated by the control winding. The 
saturation in turn varies as the current fed into the 
control circuit. When the control circuit is closed the 
alternator is short circuited; when it is open, the alter- 
nator assumes normal voltage and its output flows into 
the antenna system. 

The magnetic amplifier has been employed in experi- 
mental telegraphic signaling at speeds above 500 words 
per minute, at which rates it functions without lag. It 
is equally applicable as a modulator of antenna power in 
radio telephony, in which case the control current of the 
amplifier is modulated at speech frequencies by a bank 
of Pliotron (vacuum tube) amplifiers, which in turn are 
controlled by an ordinary speech microphone. 

The characteristics of the amplifier will be treated in 
greater detail in a later article. 

The fundamental circuits of a typical Alexanderson 
alternator station are shown in figure 19. Beginning at 
the left of the drawing, it is to be noted that a source of 
two-phase, 60-cycle alternating current drives an induc- 
tion motor M, having a wound rotor, the circuits of which 
include a liquid rheostat R,. The motor is connected to 
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the radio frequency alternator through a helical step-up 
gear. 
The alternator armature coils are indicated at A,, A,, 
the field coils at F,;, and the rotor at A,. There are two 
sets of armature coils one on each side of the rotor, 
which as already mentioned, are divided into 32 sections 
on each side. The windings on each side connect to the 
primaries of two transformers shown at P,, P,. The 
primary of each transformer (see figure 5) contains two 
complete turns of 16 wires in each turn, which carry the 
current developed in the 32 sections of the armature coils 
on each side of the rotor. As can be seen from the dia- 
gram, there is no direct electrical connection between the 
armature circuits leading to the transformer primary, 
but the individual primary circuits are disposed so that 
their magnetic fields at any instant are in the same direc- 
tion; that is, their fields combine to operate on the 
secondaries §,, S,. In addition to the primary and 
secondary coils, the two transformers have intermediate 
coils S; which are connected in parallel and shunted by 
the magnetic amplifier coils A. The coils S, are con- 
nected in series with the antenna system, and are also 
closely coupled to the primary and secondary. 

The multiple tuned antenna, shown in the upper right 
hand part of figure 19, is a long, low, horizontal aerial of 





Figure 19—Fundamental station diagram 


the Marconi type, from which are brought down leads 
to earth, whick include the tuning inductances L,, L,, L,, 
L,, L,, Lg. For any given wave length the joint inductive 
reactance of the down lead circuits L,....L, is made 
equal to the capacitive reactance of the entire flat top at 
the operating frequency or wave length.. The multiple 
antenna is therefore the equivalent of six independent 
radiating systems resonant to the same wave length, and 
for all practical purposes, the oscillating currents in them 
flow in phase. 

The magnetic amplifier, shown to the right of the 
diagram, comprises the parallel-connected impedance 
coils A, which are connected in series with the condenser 
C, and the transformer amplifier coils S;. B is the con- 
trol coil, wound to include both branches of the windings 
A, which is fed with direct current, regulated by the 
rheostat R,. When the control circuit is closed the im- 
pedance of the amplifier coils A become a minimum; 
when it is open the impedance is a maximum. In the 


former case the alternator is placed on short circuit and 
the antenna is detuned; in the latter case the alternator 
assumes normal voltage and its output flows into the 
antenna system. In practice the capacity of C, is selected 
to neutralize the inductance of wind: 

of current in the control coil. 


ings A for some value 
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The circuits of the speed regulator appear in the lower 
left hand part of the drawing. Note is to be made first 
of the variable impedances N and O in the motor supply 
line with their direct current controt coils P, and the 
variable impedance coils S,. 


The extremely close speed regulation essential to al- 
ternator operation is obtained from the resonance circuit 
L,, Cy, Ps, the coil L,, being one of the alternator arma- 
ture coils. This circuit is made resonant to a frequency 
slightly above the normal frequency at which the alter- 
nator is to be operated and the current developed therein 
acts inductively on the circuit S,, E, M,—E being a rec- 
tifier. The latter rectifies the radio frequency current 
and sends a D. C. component through M,, which acts 
with an increase of speed to decrease the voltage held by 
the voltage regulator M, T, on the generator K,. This 
increases the impedance of the coils S, and therefore 
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in M,. This. keeps the speed variation within exceed- 
ingly close limits. : 

The trend of future development is of interest. In 
event that a larger output than that provided by a single 
alternator, of k.w.'is desired, parallel operation is 
contemplated. Such operation is entirely practicable and 
will be copeyed in the Radio Corporation’s high-power 
stations, when great distances are to be covered. 

A standard tower for high-power stations is shown in 
figure 20. This is of the self-supporting type erected on 
a suitable concrete base. The antenna wires are sus- 
pended fromthe steel cross arm at the top. This method 
of antenna suspension lends itself admirably to the long 
narrow antenna which has been found most suitable for 
the Alexanderson system. 

The antenna layout for a two-alternator unit high- 
power station using these towers is shown in figure 21, 
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Figure 21—Typical antenna and counterpoise construction 


tends to reduce the speed of the driving motor. As the 
speed now falls the current in the resonant circuit falls 
off and likewise that in the coil M,. This permits the 
voltage held. by the voltage regulator to increase,. and 
therefore acts to reduce the motor supply line impedance 
and thus increase the speed. A given mean voltage is 
thus maintained in the control circuit by generator K,, 
which depends upon the magnitude of the control current 


where two antenna wings of any desired length extend in 
opposite directions from the station house which is located 
at the center. With this construction the wings may be 
tuned to different wave lengths and each energized by a 
single alternator, thus permiting simultaneous transmis- 
sion at two different wave lengths ; or the two alternators 
may be joined in parallel to energize both wings at some 
selected wave length. 





detail in the August issue. 





Performance and Operation - 


of the 
New Brunswick Station 


and the Alexanderson System will be described in 














N THE February issue an- 

nouncement was made of a 
demonstration conducted in 
England between Chelmsford 
and Shelford (Cambridge), in 
which the station at Shelford 
rang an ordinary electric bell 
and exploded small mines at 
Chelmsford, by means of special 
wireless signals. The purpose 
of the tests and a description of 
the apparatus are now available. 

A recent article in “The 
Wireless World” directs atten- 
tion to the problem arising 
through the fact that some ships 
carry only one operator, who 
cannot spend anything like 
twenty-four hours per diem 
“listening in” on the off-chance 
of hearing a distress call. If 
such a call is made during his 
“watch below” it goes unheard 
by his ship. To amend this 
state of affairs, and to make 
certain that distress calls would 
not pass unheeded, the Research 
Laboratory of Marconi’s Wireless Telegraph Company 
has been carrying out certain experiments on distant con- 
trol. It sought a means of ringing a bell at a distance by 
means of wireless telegraphy, with the object of thereby 
contributing to the greater safety of life at sea. The oper- 
ation of the device developed is thus described: 

The predetermined signal is a series of dots regularly 
transmitted at the rate of 180 per minute. This number 
was chosen as being not too fast for the operator to count 
and time, and too slow to be interfered with by ordinary 
transmissions. 

The first thing was to make a relay which would res- 
pond only to the predetermined signal, and which could 
be operated by the change in current produced by the re- 
ception of such a signal, The change in current with the 
vacuum tubes in use in the receiver was never more than 
half a milliampere. 

Many relays were made, and tried out, and for various 
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Figure 2—Circuit showing the modified connections 
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reasons were rejected. The final design is shown in figure 
1, and in construction is not unlike the ordinary moving 
needle galvanometer. In brief the description is as fol- 
lows: Two rectangular hollow forms each wound with 
many hundreds of turns of very finé wire are placed one 
above the other on a brass base, the windings being con- 
nected in series, and the free ends being taken to two in- 
sulated terminals in the base. In the rectangular orifice 
of the coils swings a small ring magnet, pivoted at its 
centre and supported in jewelled bearings which are car- 
ried by two vertical brass pillars screwed to the base. 
The pivot also carries a small circular phosphor-bronze 


The New Marconi Distress Calling Device 





Figure 1—Final design of the Marconi distress calling device 


spring, one end of which is at- 
tached to a brass collet on the 
pivot, the other end being sol- 
dered to a tongued brass wash- 
er clamped to one of the brass 
pillars. This tongued washer 
serves the same purpose as the 
zero adjustment on an indicat- 
ing instrument. By twisting it 
about its center the position of 
the magnet can be altered and 
the best working position ob- 
tained, Besides these two de- 
tails the pivot has fixed at right 
angles to itself a fine platinum- 
tipped steel arm. This arm is 
one pole of a switch and is 
connected by way of the brass 
pillar, spring and pivot, to the 
base of the instrument. The 
other pole of the switch is a 
small piece of hard carbon, 
fixed to one end of a strip of 
flexible copper, the other end of 
which is supported on a small 
pillar and connected to a 
terminal insulated from the 
base. A glass front is pro- 
vided in the case of the in- 
strument, so that the action can be inspected from with- 
out, and the whole case screws down on the brass base, 
rendering the interior dust-proof. Two gauze-capped 
leaden tubes containing a drying agent will be seen in 
figure 1. The whole instrument is swung in gimbals. 

By adjusting the length of the phosphor-bronze spring 
it is possible to arrange that the wheel magnet, pivot, and 
arm oscillate at the rate of 180 complete periods per 
minute. 

The resistance of the coils and the current available are 
sufficient to prevent a single dash, or series of mixed dots 
and dashes, such as are received in an ordinary tele- 
graphic communication from swinging the moving system 
far enough to cause the two contacts of the tiny switch to 
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Figure 4—Circuit of instrument that operates alarm circuit 


touch. It is only by the regularly delivered impulses 
arriving at the right moment that the swing can be built 
up from zero to full, and contact established. 

Some trouble was experienced with this tiny switch. In 
the original model both contacts were made of platinum 
and sometimes they did not strike with sufficient force to 
make good contact at the first time. To overcome this 
fault Dr. Fleming’s Patent No. 112544 of 1918 was em- 
ployed. The modified connections of this patent are as 
shown in figure 2. In figure 2, Pt is a contact of platinum 
or other noble metal, C is a hard carbon contact, K a con- 
denser, L an inductance, T an instrument which it is de- 
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sired to operate by the battery B on ‘closing the switch 
Pt C. The battery charges the condenser, and when the 
switch closes the condenser discharges through the in- 
ductance and oscillations pass across the points Pt C and 
improves the contact at those points. 

The point next to be considered was an arrangement 
for permanently closing the alarm circuit once the con- 
tact had been struck, and the instrument shown in’figure 3 
was designed. 

This instrument consists of two coils with soft iron 
cores mounted on a soft iron plate, forming an electro- 
magnet. Above these coils is placed a soft iron armature 
connected with a flat steel spring at one end to a brass 
standard, the other end being free. At the free end is 
carried a small insulator, which, when the electromagnet 
is energized, will depress a short platinum-tipped steel 
spring on to a similar one; also at a little distance from 
the free end is fixed a manipulating key contact which 
can strike a similar one situated immediately beneath it. 

The action is as follows: The platinum-carbon switch 
of the receiving relay is connected in series with a 24- 
volt battery and the coils of this electromagnet ; the two 
platinum-tipped steel springs are connected in parallel 
with the platinum-carbon switch. When this switch 
makes contact the electromagnet is energized and the ar- 
mature is drawn down and closes the switch formed by 
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Figure 6—Complete diagram of connections from the receiver to manipu- 
lating key 


the two steel springs. This switch being closed and in 
parallel with the first switch the magnet will remain 
energized, and the armature depressed, until the battery 
is switched off. Figure 4 shows these connections. 
Neglecting the resistance of the connections, it will be 
seen that as long as the electromagnet is energized there 
will be a P.D. of about 24 volts at its terminals. The 
alarm bell, which is an ordinary high-power bell working 
off 24 volts is connected in parallel with the electromag- 
net, and so long as the latter is energized the bell will 
ring. 

The adopted automatic transmitter is as shown in figure 


_5. The instrument consists of two iron-cored coils niount- 


ed on a yoke, the whole forming an electromagnet. Be- 
tween the poles of this magnet swings a heavy brass ring 
with a soft iron diametric bar. To the shaft carrying the 
ring are attached a spiral steel spring, like a clock spring, 
and a light flexible steel arm tipped with platinum, Be- 
low this arm is a small platinum contact, supported by a 
helical spring contained in a tube, The free end of the 
clock spring is clamped to a projection on the wheel of a 
worm gear, and a handle is provided on the screw of this 
gear, so that the distance of travel between the moving 
contact on the shaft, and the spring-supported contact, can 
be varied. The variation of this travel controls the period 
of the transmitter, and it is found that the shorter the 
travel the shorter the period. Three terminals are brought 
through the base and the whole instrument is mounted in 
gimbals. 
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For transmission, a series circuit is made comprising 
a 24-volt battery, the coils and contacts of the transmit- 
ter, and the coils of the instrument shown in figure 3; a 
small tapping key is connected in parallel with the trans- 
mitter contacts. To start the instrument this key is press- 
ed and immediately released. By thus closing the circuit 
the electromagnets of both instruments are energized and 





Figure 3—Instrument for permanently closing the alarm circuit 


the iron bar of the wheel swings towards the magnet. 
The circuit being broken and the magnet demagnetised 
the wheel is urged by the clock spring past its position of 
rest, and on until the contacts of the transmitter touch; 
attraction starts again and the circuit is again broken, 
and so the cycle of events is repeated as long as the bat- 
tery is switched on. Each time the wheel transmitter is 
energized the electromagnet shown in figure 3 is energ- 
ized, the armature is drawn down, and the heavy key con- 
tacts meet. These contacts are in parallel with those of the 
manipulating key of the ship set, so provided that the 
generator is running, sparking occurs at every striking 
of the contacts. By means of a watch and the worm gear 
previously referred to, the operator can adjust the fre- 





Figure 5—The automatic transmitter 


quency of his signal to a nicety, and when once this is 
adjusted it is unlikely to vary. 

Figure 6 shows the complete diagram of connections 
from the last vacuum tube of the receiver to the contacts 
of the manipulating key. 





Transmission of High Frequency Waves Over 
Bare Wires in Water 


By Major General George O. Squier 
Chief Signal Officer, United States Army 


(Abstract of a paper presented to the National Academy of Sciences) 


‘THE following reasoning led to the carrying out of 
the experiments to be described : 

Since we can already communicate by radio means 
between one submarine and another submarine, both com- 
pletely submerged, it was considered that connecting two 
such stations by a submerged copper wire could have no 
other effect than to facilitate the propagation of the 
electric waves. between the stations. 

It was considered possible that the behavior of earth 





Receiving apparatus used in telephoning and telegraphing by mzans of 
bare wire laid in water 


or water under the action of high frequency currents 
might exhibit greatly different properties from those with 
which we are familiar at direct or low frequency currents. 

It was realized that whatever high frequency energy 
losses might occur in the case of bare wires laid in earth 
or water, yet the over-all efficiency would be higher than 
in the case of radio space transmission where the plant 
efficiency is so very low. 

It was noted by the writer in September, 1910, and dis- 
cussed by him in April, 1912, that the three electrode 
audion could be used as a potentially operated device on 
open circuits. This arrangement was considered suitable 
for the reception of the signals over bare wires in earth 
or water. 

The first experiement was an extremely simple one as 
follows: A bare No. 18 phosphor bronze wire, such as is 
used for the Signal Corps field antenna, was laid across 
the Washington Channel of the Potomac River from the 
War College to the opposite shore in Potomac Park. It 
was paid out from a small boat with sufficient slack to 
lay on the bottom of the river. A standard Signal Corps 
radio telephone and telegraph set, SCR 76, was directly 
connected to each end of the wire, one set serving as a 
transmitter and the other as a receiver. At the receiving 
end of the line the bare wire was directly connected to 
the grid of the receiving set and the usual ground connec- 
tion left open. A frequency of about 600,000 cycles a 
second was used and the line tuned at each end by the 
usual methods. Excellent telegraphy and telephony were 
obtained. Care was taken to make this preliminary ex- 
periment as simple and basic as possible and precaution 
taken to insure that the wire itself should be bright and 
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clean and entirely free from any grease or other insulating 
material. 

The success of this simple experiment immediately led 
to more thorough consideration of the entire subject. 

One of the questions to be investigated was the general 
efficiency of the electron tube when used as a potentially 
operated instrument. The following experiment was 
made: 

A strip of wire netting was buried in the snow outside 
the office of the Chief Signal Officer in Washington and 
a wire attached thereto leading to the second story of the 
building. The upper end of this wire was connected 
directly to the grid of an electron tube. The reason for 
connecting the grid to the upper end of the antenna is of 
course obvious if we are to use the tube as a potentially 
operated device. It was necessary for maximum sensi- 
tiveness to connect it to the point of maximum potential 
of the antenna which in the case of a linear oscillator 
occurs at the open end. By this arrangement, messages 
were readily received from distant points in the United 
States. 

These two simple experiments demonstrated the pos- 
sibility of transmitting electromagnetic waves along bare 
wires submerged in water and the use of an electron tube 
as a potentially operated device for the reception of 
signals. 





Exterior view of the U. S. Gov. research laboratory where experiments 
were carried out 


For military reasons, if for no other, the Signal Corps 
has recently undertaken certain investigations in the 
phenomena connected with the transmission of high fre- 
quency electromagnetic waves over bare wires in earth 
and in water. ; 

In carrying out these investigations and in attacking 
the problems from various angles, the research staff of the 
Signal Corps laboratory at Camp Alfred Vail, Little 
Silver, New Jersey, was directed to carry out experiments 
on bare wires laid on the surface of moist ground and also 
buried in earth. The staff at the Signal Corps research 
laboratory at the Bureau of Standards was directed to in- 
vestigate fundamentally the transmission of electromag- 
netic waves over bare wires in fresh water. In addition 
to this, the engineering staff of the Office of the Chief 
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Signal Officer has carried out from time to time certain 
experiments of a more or less crucial character which have 
come up for solution in the prosecution ofthis work at 
the other laboratories. 

Telephone and telegraph communication has been es- 
tablished between Fort Washington, Maryland, and Fort 
Hunt, Virginia, across the Potomac River, below the City 





The transmitting apparatus containing an electron tube oscillator 


of Washington, over a distance of about three-quarters.of 
a mile, by the use of a bare No. 12 phosphor bronze wire 
laid in the water to connect the stations. The transmitter 
consisted of an electron tube oscillator which delivered a 
current of about 270 milliamperes to the line at a fre- 
quency of about 600,000 cycles a second. At the receiving 
end of the line an electron tube and a 6-stage amplifier 
were used without any ground connection. With this ar- 
rangement good tuning was obtaied at both ends of the 
line, and telegraphic and telephonic transmission secured 
over the bare wires immersed in fresh water. 

A resonance wave coil has been developed. The coil 
is in the form of a long helix wound with a large number 
of turns on which stationary waves are produced by the 
incoming radio signals. An electron tube is used as the 
detector, the grid being connected to the point of maxi- 
mum potential on the coil. The wave coil may be used 
either as a part of the usual antenna system or a part of 
a line wire, or it may act itself as the antenna for picking 
up the energy of the signals. In the latter case the coil 
may be either free at both ends or grounded at one end. 
Good results have been obtained in either casé. It has 
been also found that the open coil has directional proper- 
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ues, and can be used as a goniometer not only for hori- 
zontal measurements but for vertical measurements as well. 
This.form of, radio goniometer has the great advantage 
that it permits not only of determining the plane where 
the..signals' are strongest but also the direction from 
whieh such signals proceed. 

Telegraph and telephone communication has been also 
established between two stations at the Signal Corps Re- 
search Laboratories at Camp Alfred Vail, Little Silver, 
New Jersey, using a bare No. 16 copper wire buried in the 
earth to a depth of about eight inches to connect the sta- 
tions, The distance between the two stations was three- 
quarters of a mile. Frequencies as high as one million 
cycles a second were used. Similar communication has 
been carried on over a bare wire one and three-quarter 
miles long laid on the surface of moist earth. The cur- 
rent at the transmitting station in these installations was 
about 100. milliamperes....It has been shown that a bare 
wire buried in moist earth with the distant end open can 





Members of the engineering staff at the research laboratory observing the 
effects of the transmission of electro-magnetic waves over bare wires laid 
in fresh water 


be tuned both at the transmitting end and at the re- 
ceiving end. : 

The development of types of resonance wave coils, both 
open at one end and at both ends, for general radio work 
offers an interesting field for investigation. This involves 
the study of the electron tube as a potentially operated 
device. The application of such coils properly designed 
for specific purposes may lead to the practical solution of 
a number of radio problems such as directional effects, and 
wave coils antennae of very small dimensions. 
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An Impedance Curio. 





Second instalment of “WII—New Brunswick” 
containing a description of the performance and 
operation of the Alexanderson system. 


Operating suggestions for the radio amateur. 























Universal, Honeycomb and Lattice Coils 


In General 


By Oscar C. Roes 
Fellow I. R. E. 


"THE sudden wide adoption of the universal winding 
by radio engineers as standard for inductances, has 
produced conflict and confusion in the names used in the 
trade to designate various makes. Technical facts have 
been ignored in the emphasis laid on “selling points.” 
There are the following names in use to denote varie- 
ties of universally wound coils—‘“Honeycomb,” “uni- 
lateral,” “duo-lateral,” “uni-lattice,” ‘“‘mono-lattice,” “bi- 


Lattices, with special winding relations, insure a large 
decrease of distributed capacity. Universal coils, without 
special winding layouts, do not do this. Bank windings 
have about the average capacity of the above two classes, 

Figure 1 indicates the general method of laying out a 
lattice winding, and shows the special features which 
cause a universal coil to have the additional properties 
of a lattice coil. The general features in figure 1, 
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Figures 1 to 6—Details showing method of laying out winding and views at various stages of the winding 
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lattice,” and “multi-lattice.” Why all these “names? 
Are they necessary? Cannot engineers adopt a “non- 
partisan” classification of the universally wound coils 
which are really different in winding layout and electrical 
properties ? 

This paper is an attempt to “clear the air.” It touches 
the subject quite fylly on the winding and general prop- 
erties of universal coils. It adopts the terms, “‘uni-lattice” 
for “honeycomb” coil, and “bi-lattice” for “duo-lateral” 
coil. They are both different from “multi-lattice’’ coils. 

These technical names have an advantage over trade 
names in that they prevent the physical properties of the 
different forms from being confused. This~ has -pre- 
yented, in several investigations, a great deal of mis- 
understanding, regarding the differences in their winding 
schemes. 

The following definitions have been tried out by several 
engineers and have run the gauntlet of general discussion. 

All coils wound after the methods used in the ma- 
chines of the Coto Coil Co. are “universal wound.” The 
average experimenter will not produce a real “honey 
comb” coil, and still less, a “bi-lattice” coil (these are 
defined below) by just sticking on a coil frame and 
winding it up “bobbin-fashion,’ the way our mothers 
used to do their sewing machine bobbins. The very 
thing the experimenter wants—low capacity—will not be 
obtained to any extent, even at the cost of the extra wire 
which is needed in all universal windings to obtain a 
given inductance. 
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peculiar to a merely universally wound coil are—first, the 
“angular swing, S,” or simply the “swing” of the wire. 
This is the angle AOB between the elements of the 
cylinder, between which the “swing” takes piace. Second 
—the length of the swing or the “linear swing, Is” is the 
actual length of wire in thé swing. Third, the “swing 
arc” or the “arc,” which is the length of the arc denoted 
by the letter “a,” Fourth—the “angular pitch” or the 
“pitch” which is always twice the swing, e.g. the swing 
in figure 1 is 135 degrees, and the pitch is therefore 270 
degrees. Fifth—the “advance, v,” which is the angular 
distance which some multiple of the pitch first reaches, 
beyond. 360..degrees... The advance in figure 1 is 180 
degrees, or the difference between twice 270 degrees and 
360 degrees. Sixth—a sparation of wire of h inches. 
Now the lattice has two additional features, an advance 
which is an exact submultiple of the pitch and 360 degrees 
also and a width such that, if m is the above submultiple, 
hm 


the width of the coil w, is if m is even and 


h (m+ 1) 


2 
represent a lattice coil, strictly speaking. 
A swing of 82 2/7 degrees, or other odd fraction of a 
degree is the kind of swing necessary to get a true lat- 
tice, in-actual computations.. A good short rule is this. 
The advance must divide 360, and thé pitch also. If 





if m is odd. Hence figure 1 does not 
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we adopt 1.5 degrees as the advance v = 1.5, we can get 
along with a pitch of 183 degrees, 186 degrees, etc., since 
1.5 goes into 183 degrees, 186 degrees, etc., and 360 
degrees exactly. 

We now define lattice coils as those universal coils in 
which the advance is a submultiple of the circumference 
and the swing, This is limited only by the condition 
that the advance must be less than one-half the pitch. 

The result of this definition is that all lattice coils end 
at the same angular point on the circumference at which 
they start. There is no “creeping” forward of the turns, 
“stopping up” the radial view through the cells and in- 
creasing coil capacity. When the lattice winding has come 
back to the starting point just once, we have one “layer.” 
This gives us the pattern of a rhombus, or lozenge, which 














Figure 7-C 


Figures 7A, B, C—Constructional details.and method of winding bi-lattice 
coils 


resembles a honeycomb cell and suggested the trade name 
used by many. 

All honeycomb coils are lattice coils, but all lattice coils 
are not honeycomb coils. The bi-lattice coil described 
below is not a honeycomb coil, but a uni-lattice coil is. 

Figure 2 is a lattice coil of external diameter a, and 
width w. It shows the honeycomb structure at the left 
and illustrates the “bi-lattice” differences in struciure 
at the right. If we had repeated the first single “layer” 
of the lattice winding above specified, until a depth t, was 
reached, we could look down into the four “cells,” a, b, c, 
and d in figure 2, without finding anything to obstruct 
the vision. The wires forming the walls of the cells are 
arranged substantially one over the other. They spread 
slightly as they recede radially from the axis of the coil. 

The bi-lattice coil is so wound that every cell of the 
original four, a, b, c and d, is broken up into four smaller 
cells a’, b’, c’ and d’ by the new wires of the second lattice. 
These are shown in dotted lines of which four are lettered 


SS, TT, UU, VV. It is true that we have smaller cells . 


here—honeycomb cells, if you insist—as far as the mere 
question of looking down. through the coil is concerned, 
but the successive cell wires are not “over” each other, 
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as in the honeycomb coil. Their average self capacity is 
smaller. In both forms, in fact in all lattice coils, the 
cells get “flatter” as the coil gets larger, as will be shown 
later. 

Figure 3 shows the cross-section of three wires and 
three jayers of the “uni-lattice” winding taken at f f and 
figure 4 shows a cross section of three wires and three 
layers of the “bi-lattice” winding taken at ff’. The 
latter is easily seen to possess less distributed capacity 
than the former—about 15 per cent. less on the average. 

It is understood that the second lattice when finished, 
constitutes a complete sepatate system of honeycomb cells, 
whose walls are “staggered” half-way between the cell 
walls of the first lattice. Since a honeycomb coil is a 
“uni-lattice” or “mono-lattice” coil, the name “bi-lattice” 
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Figures 8 to 12—Chart and hod of 





ding multi-lattice coils 


has been given to this other form of winding. Only the 
alternate layers are started at the same circumferential 
point. 

It was suggested in 1918 to engineers investigating the 
possibilities of further reducing the self capacity of the 
honeycomb coil, that by gradually shifting the starting 
point of the layers forward and then backward, as in 
figure 5, this self capacity would be reduced. This might 
be called a “quadri-lattice” coil or “mutlti-lattice” coil, as 
the series of lattices is repeated regularly. 

However, it is not as good a reducer of capacity for 
given inductance as the bi-lattice winding, drawn to 
same scale in figure 6. This has a better selectivity at a 
given wave length. 


Stupy or Cor Lattices 

There are two distinct but related problems to be con- 
sidered in making a lattice coil: 

First, how shall we make the winding repeat every 
“layer” regularly? The solution of all electrical require- 
ments is based on this purely arithmetical problem, in 
addition to determining the size and kind of wire and 
the diameter and width of winding. 
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Second, what is the best angular pitch to use in a coil 
of given lattice separation? This is determined by the 
number of turns and the coil width. 

There is no exact analytical or even experimental en- 
gineering formula, it may be said, for the inductance of 
lattice coils. It is safe to recommend Professor. Hazel- 
tine’s practical coil formula, presented at a meeting of 
the R. C. A.- It is as follows: 

This formula, based on Stephan’s formula, is accurate 
to about 3 per cent. 


.0008 a? N? 
| > 
6a+9t + 10w 


where a = mean radius of winding in inches 
t = depth of winding in inches 
w = width of winding in inches 
N = total number of turns 


in milhenries. 





In winding bi-lattice coils, it is not necessary to finish 
the first layer on one lattice, before starting the first layer 
of the other. This.is especially evident in winding lattice 
coils by hand. 
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Figures 13, 14—Extreme and best ratios 


To illustrate, place a double set of, say, red metal pins, 
No. 50 drill and about 2 inches long—equal in length to 
twice the coil winding depth—every 12 degrees around 
the circumference of a cylindrical coil frame, of say, 
4 inches diameter and 3% inches width. Place the holes 
within % inch of the faces of the frame. Then arrange 
another identical set of pins of different surface appear- 
ance 6 degrees away circumferentially from the first. 
Here we have the elements of a bi-lattice coil. We start 
one coil at OR on red pins only with 186 degrees swing, 
and another at 6 R, with the other pins only, with 186 
degrees swing. Neither of these lattices will conflict, if 
wound by hand. 

The finished coil is a bi-lattice coupler, and in large 
sizes cannot be surpassed for radio frequency work when 
used with proper “iron-dust-dielectric” in the lattices of 
the transformer. Transformers on this principle were 
tested as early as 1906. Figure 7a gives a sketch of the 
method. A wooden disk %4 the width of the coil is used 
to support the inner cylinder of the winding frame. 

In figures 7b and 7c we have a single lattice. In figure 
7b it is shown in the form of a single layer, rolled out on 
the transparent imaginary surface A-OR-B, after being 
“cut” at 180 in figure 7c. The best way to gain an insight 
into the law giving the layout of the winding is to ex- 
amine an actual winding chart to see whether it is prac- 
tical or not. 

Assume a “swing”’ of 186 degrees; make the “pitch” — 
which is 372 degrees—always twice the “swing.” It hap- 
pens that this first “pitch” is greater than 360 degrees, 
and the excess, which is called the “advance” is 12 de- 
grees. The chart shows two things immediately. 

First—There is room on this coil for a complete second 
lattice of the same description starting from the left at 
OL instead of the right at OR. This can be “hooked up” 
in series with the previous winding if a coupler is not 
desired, then we have a regular bi-lattice coil. 
Second—The dotted lines in figure 7b are impossible 
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under the above scheme, as winding swings. They can- 
not be covered by the chart-layout. 

The winding chart shown in figure 8 indicates that 
several separate uni-lattice windings may be wound with- 
out in the least interfering with one another. The smaller 
the wire, the wider the coil and the smaller the “spacing” 
as shown in figure 4, the greater the number of separate 
“lattices” which can be wound. It is readily seen how 
windings started on 2R, 4R, 6R, 8R and 10R will give 
separate lattices. Thus by using six different double sets 
of colored pins as winding supports along the “right” and 
“left” faces of the coil frame, the experimenter may wind 
a sextuple lattice coil, by winding each lattice only on its 
own colored pins. The possibilities of vafious spacings 
and other winding factors will be treated in the next 
section. 

Com. DIMENSIONS AND WINDING Factors 

We need to establish general limits within which lattice 
coil dimensions may be considered to conform to practical 
experience from mechanical considerations. Ii a coil 
form is satisfactory from the above standpoint, it may be 
left unsupported ; as it should be mechanically rigid. 

It may keep this rigidity through a large variety of 
windings, of very different electrical efficiencies, without 
appreciable mechanical change. In figure 9 we have 
sketched the kind of coil shown in figure 2 without indi- 


cating the lattices formed by the windings. This form 
gives a ratio 
d t t d 
— =6 and — = 1, changing the ratio — to 2 and — 
Ww w 


Ww w 
to 10 we obtain figure 10. 


Four of these coils, placed close together, coaxially, 
have a very good time constant if connected in series. 
We may put this in other words by saying that in this 


d t 

Such an equivalent coil is shown 
w Ww 

in figure 11. 

In the light of the “multi-lattice” windings indicated by 
figure 8, it is interesting to consider the four coils A, B, 
C and D as wound in a single coil “quadri-lattice” coupler. 
Every lattice has its pair of separate terminals. By var- 
ious combinations a range of inductance of 1 to about 36 
may be obtained. 

A smaller range is obtained by winding the four ”coils” 
of figure 11 as two “bi-lattice” couplers, as shown in 
figure 12. Each “coupler” with the same area of winding 
cross-section, 1, 2, 3, 6 or 6, 3, 4, 5 has two sets of ter- 
minals, and starts with a lower inductance than figure 11. 
The first lattice terminals are indicated by L,L,, the 
second lattice by L,L, etc.” These changes are really of 
no effect in determining a change of “swing,” “pitch,” or 
“advance,” when changing the coil of figure 10 into the 
multi-lattice coupler coil of figure 11 or the two “bi- 
lattice” couplers of figure 12. The chart in figure 8 
would do for any of them, as the “swing” is independent 
of the width, within wide limits. 

d 


The extreme case is shown in figure 13, where — = 1. 
Ww 
d . 
This is about the limit of —. The depth of winding is 
w 
that due to two “layers,” and ‘figure 13 could only by 
courtesy be called a lattice coil. 
The best ratios to secure a high time constant are about 
d t 
- — = 4,— = 1 shown in figure 14. 
Ww w 
(To be continued) 
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EXPERIMENTERS’ WORLD 


Views of readers on subjects and specific problems they would like to 
have discussed in this department will be appreciated by the Editor 














A Loop Transmitter for Local Work 


THE amateur of to-day is familiar 
with the characteristics of loop 
antennae, and is perhaps using or has 
used, some form of loop for receiv- 
ing. Very few have tried transmit- 
ting on loops and up to the present, 
little has been written about this sub- 
ject in radio journals. The reason 
for this, undoubtedly, is the shortened 
range of transmission when using a 
loop, although it will prove of great 
value to the amateur for short-distance 
or local work. The advantages, con- 
struction and operation of such a set 
follow. 

A station desiring a short-range 

set would be of the more advanced 
type, possessing a non-synchronous 
spark transmitter of from % to 1 kw. 
The short range work would be 
among amateurs using vacuum tube 
detectors, located in the same city or 
within 15 to 25 miles. The features 
desired are: sharp tuning, reduction 
of interference to or from other sta- 
tions ; a good spark note; a fool-proof 
break-in system with no contacts or 
moving parts ; freedom from complica- 
tion or duplication of parts. The ne- 
cessity of two keys, two antenna 
switches, two sources of power, etc., 
is naturally to be avoided. All of these 
advantages are obtained by use of the 
loop for transmission and at the ex- 
pense of one item, that is, low radia- 
tion efficiency. The power input is 
large compared to the distance cov- 
ered. From the amateur viewpoint 
this is not a great disadvantage. 
_ The wiring diagram of the station 
is shown in figure 1. To change from 
“long distance” to “local,” throw 
switch SW from “antenna” to “loop.” 
The additional apparatus required is 
the loop (described later); a high 
voltage condenser C, of any type whose 
capacity is approximately equal to that 
of your antenna, say .0003 mfd. or 
larger (it should be roughly adjust- 
able in steps) ; and the inductance L, 
which is provided for fine tuning. If 
you do not mind moving the clip on 
the secondary of your oscillation trans- 
former when changing from loop to 
antenna, you can tune in that way and 
omit inductance L, which is a helix 
of 4 turns, 12 inches in diameter. 

In tuning proceed as follows: 

With the transmitter in adjustment 

* maximum radiation on antenna, 
Switch to loop and vary C until the 
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H.W. ammeter reads highest. Shunt 
H.W. ammeter with a loop of copper 
wire, unless it will stand four times 
the ordinary current. Now vary L 
until a maximum antenna current is 
obtained. The settings for radiation 
on the antenna have not been disturbed 
and either aerial or loop can be used 
by throwing one switch. However, 
if maximum range on loop is desired 
by the experimenter, C should be in- 
creased, the secondary inductance of 
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repeating parts of messages lost due 
to ORM. Unless one has used such 
a system it is difficult to appreciate 
the advantages of being able to listen 
and talk at practically the same time. 
The grounding of one side of the loop 
decreases its directive properties some- 
what, but experiments show that when 
the loop-is pointing as much as 10 de- 
grees away from a nearby station your 
signals at that station are inatdible. 
Of course, many factors, such as 
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Figures 1 and 2—Circuit and construction of the loop transmitter 
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the oscillation transformer decreased, 
then retune and vary coupling for 
greatest current in loop. The tuning 
of the loop is much sharper than that 
of any antenna circuit because of the 
low resistance of the former. The 
coupling should be such that a wave- 
meter coupled to the loop should show 
but one “hump.” 

To operate swing loop so that the 
coil points in the direction of the sta- 
tion you wish to work. Receive on 
antenna and leave receiving set con- 
nected while sending. It is assumed 
that an audion is used as detector. 
Unless the loop and antenna lead are 
within a few feet of each other, it will 
be possible to wear the phones while 
transmitting and be able to hear other 
stations in the pauses between words. 
Not only can another station “break 
in” but you can hear when some loud 
interfering station starts up and send 
only during the times when he is not 
working, thus saving much time in 
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sensitiveness of receiver, etc., enter 
into the directional properties of the 
loop which, however, were found to 
be fairly pronounced and yet not too 
sharp. By using a receiving loop in 
a horizontal position it is said to be 
a “pick-up” loop receiving from all 
directions. Whether this is true of a 
transmitting loop and whether the 
range is decreased when in this posi- 
tion has not yet been experimentally 
determined. 

It was found that work could be 
carried on through considerable in- 
terference when using the loop for 
reception. Low power amateur sta- 
tions 10 miles away could be heard 
on a single tube, but a one step ampli- 
fier is necessary for satisfactory local 
work. 

The loop used by the writer is 5 feet 
square, this being the largest size 
that could be handled easily in the 
operating room. It is mounted above 

(Continued on page 41) 
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A Sensitive Portable Receptor 


IN the past, amateurs generally de- 
pended.on a crystal rectifier for the 
operation of their portable receiver 
due to the instability of the early 
types of gas filled audion tubes. Al- 
though they saved in space and weight, 
the results obtained with the crystal 
equipped set were not encouraging. 
Now that a rugged vacuum tube has 
been developed for amateur use which 
can be used with comparatively small 
plate potentials and low filament cur- 
rent consumption, the practicability of 
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Figure 1—Top view of panel showing arrangement of instruments 


including an audion detector in the 
portable outfit is an accepted fact, and 
with it goes the following advantages : 

(1) Maximum efficiency at the de- 
tector. 

(2) Elimination of the buzzer test 
and battery. 

(3) Constancy of operation. 

(4) By employing the oscillating 
characteristics of the tube, regenera- 
tion or amplification is obtained on 
spark signals and continuous wave sig- 
nals may be received. 

The one primary obstacle in the use 
of a VT, is the “A” and “B” battery 
problem. Most portable sets are taken 
to destinations which make impossible 
the use of a storage battery and even 
if. charging facilities are at hand, stor- 
age batteries are a bad proposition for 
field use, as any Signal Corps man will 
affirm. 

Really the only solution possible is 
the use of ordinary No. 6 dry cells. 
It would be impracticable to carry 
along more than a single series—3, to 
give 41% volts—as six, in series mul- 
tiple, although having longer life, 
would add too much weight to the out- 
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fit. As a Marconi-Moorhead VT re- 
quires about .65 amps. to light the fila- 
ment to full brilliancy, it can be esti- 
mated that the battery will last about 
twenty operating hours before becom- 
ing useless. The inherent recupera- 
tive powers of the No. 6 cell may ex- 
tend this time limit, depending on 
how the battery is treated. 

Many VT’s will operate with the 
22-volt potential derived from a Signal 
Corps size “en bloc” B battery but it 
would be advisable to include a couple 
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the condenser scale by variation of 
the grid condenser. This makes a 
fairly good regenerative circuit, also, 
when the condenser values are set at 
a point just previous to that where 
oscillations begin. 

The most practical form of induct- 
ance to use is unquestionably the uni- 
versal wound coil, which is sold with 
a plug mounting by the De Forest 
establishment. Of course the amateur 
may buy the Radisco coils at a slight 
saving and equip them with a self-con- 
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Figure 2—Front view showing controls and lower compartment for 


of small flashlight batteries with 
Fahnestock clips for terminals, as 
many tubes require increased plate 
potential with continued use. 

Fahnestock terminals are ideal for 
binding posts on portable outfits as the 
wires cannot jar loose, connections are 
easily made, and there are no thumb- 
screws to lose. 

The next most important considera- 
tion is the selection of the circuit. It 
is at once apparent that an inductively 
coupled circuit is not required, as a 
broadly tuned circuit allows the re- 
ception of “everything: in the air.” 
More and more radio men are con- 
ceding that the single coil circuit is 
the most efficient for all-around recep- 
tion, except perhaps in 200-meter re- 
ception and in long wave continuous 
wave reception. 

In the circuit shown herewith, all 
that is necessary is one coil in the tun- 
ing circuit, which need not be variable 
if interchangeable coils such as the De 
Forest plug inductances are used. All 
the tuning variation is done with the 
001 mfd. condenser and the circuit can 
be made to oscillate at any point on 


storing extra coils, phones, etc. 


structed plug with a little ingenuity. 
The separate brass plugs and sockets 
used on these plugs can now be ob- 
tained separately from the Somerville 
Radio Laboratory, enabling the radio 
constructor to devise all sorts of orig- 
inal honeycomb coil mountings at a 
very low comiparative cost. 

Reference to the drawings will show 
the best form of arranging the ap- 
paratus. These are drawn to scale, to 
conform with the dimensions of stand- 
ard apparatus, but exact dimensions 
are not given as the constructor can 
use material already on hand, in many 
cases, thereby making nécessary the 
enlarging of the cabinet. Roughly 
speaking, the entire outfit may be 
placed in a cabinet of half inch oak, 
8 x 8x8 inches. 

The front can be a sheet of 3/16 
inch Bakelite or Micarta held in by 
brass angle strips. The sheet when 
removed, makes an excellent writing 
surface for copying messages, and 
also cuts down weight. The use of 
Bakelite as constructional material in 
the instrument compartment also cuts 
down weight, and makes the mount- 
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ing of same much easier. The ma- 
terial may be drilled and tapped and 
held together with machine screws. 
4-36 thread screws are the proper size 
to use on 3/16 inch stock. 
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Figure 3—Side view showing mounting of coil direct to bakelite housing 


The neatest and most compact con- 
denser ‘arrangement is the Radio 
Equipment condenser equipped with a 
Radisco dial. The most compact VT 
socket is one made of Bakelite by a 
Massachusetts radio company, adver- 
tising in WirELEss AGE. It is equip- 
ped with Fahnestock terminals and 
contacts of phosphor bronze. 

The most desirable rheostat for the 
VT filament regulation is unquestion- 
ably the Paragon as it is only 2% 
inches in diameter and very easily and 
neatly back-mounted. Its “off” posi- 
tion obviates the need of the usual “on- 
off” filament circuit switch. A number 
of fine holes may be symmetrically 
bored to observe filament brilliancy or 
a large 1-inch hole may be cut and cov- 
ered with a metal gauze screen. The 
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2-megohm Marconi grid leak may be 
purchased without the base, and held 
on the panel by two spring metal clips. 
Fahnestock binding posts should be 
used and the No. 6 dry cells should 











also be purchased equipped with them. 
Although Murdock No, 55 phones are 
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"¢ ahens 




















? . 
Figure 5—Single coil arc, regular spark circuit 
use 


not necessarily the best, they can be 
packed very compactly, are light in 
weight, and their small cost discounts 
worry, if the set is dropped in the lake 
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or lost in a forest fire, etc. Signal 
Corps P-11 phones are very good for 
field use, but don’t take anything to 
camp which you prize highly. 

When going into unknown territory, 





the best antenna proposition is a couple 
of 100-200 feet coils of common annun- 
ciator wire, one for the antenna and 
the other for the counterpoise, to 
serve in lieu of a ground. Don’t for- 
get to include plenty of pencils and 
writing paper, which may be wrap- 
ped in oiled paper and stowed away 
between the dry cells. 

While there are many other prac- 
tical suggestions which might be 
made, in closing, let me suggest that 
you commission some obliging friend 
or radio company to send by parcel 
post to the nearest mail destination an- 
other set of dry cells, and perhaps a 
fresh B battery, after a few weeks, as 
they may come in mighty handy if 
something should go wrong with the 
first set. 


Portable Recetver 


DURING the summer, most ama- 
teurs leave their stations to go on 
vacations or to other towns to work 
for the season and consequently have 
nO apparatus to experiment with, as 
the transportation and erection of 
their existing equipment would be dif- 
ficult. In these warm months, the ideal 
receiver would be one that could be set 
up in the open and used to receive 
wave-lengths from 150 to 3000 meters 
and which could also be installed in- 
ts as well, in a few moments. 
The following described receiver 
was designed for portable work, and 
_Temoving the cover, a perfectly 
Satisfactory instrument for permanent 





By Norman A. Nyquist 
SECOND PRIZE, $5.00 
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Figure 4—Schematic wiring diagram of the portable receiver 


station work is available. The design 
of an efficient receiver to cover a wide 
range of wavelengths is very difficult 
unless sufficient space and complicated 


mechanical movements are permitted ; 
that is, if it is to be automatically op- 
erated. It is believed that manual op- 
eration to secure changes to the upper 
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range of wavelengths will be satisfac- 
tory for amateur purposes. 

Referring to figure 4, a schematic 
wiring diagram of the proposed re- 
ceiver is shown.. Starting at the an- 
tenna, we come to the primary variable 
condenser. This condenser is mount- 
ed by itself and §hould have one of the 
rotor plates benf @ver at the corner so 
that it will short-circuit itself in the 
180 degree position, as it will not be 
used for some wavelengths. This con- 
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denser should have a capacity of about 
.0008 mfd. and work through a 180- 
degree scale. It is preferable to buy a 
standard condenser and arrange for 
mounting it on the front panel. 

Next we come to the primary load- 
ing inductance. This is a small card- 
board or dilecto tube two inches in di- 
ameter and three inches long, wound 
with 120 turns of 27-38 Litzendraht 
or No. 22 d.c.c. copper wire, bank 
wound, two layers. Taps should be 
taken every twelve turns and brought 
out to a 10-point switch on the front 
panel. When finished, the winding 
should be baked dry and given two 
coats of a good insulating varnish. 

Following the primary loading in- 
ductance, is the primary coupling in- 
ductance, which is a fixed winding 
with no taps. A small tube three inches 
in diameter and two inches long, is 
wound with 20 turns of the same size 
wire, single layer, which will leave suf- 
ficient room at the other end of the 
tube, for fastening a bracket to mount 
the tube to the panel. One end of the 
primary coupling inductance runs to 
the ground and completes the primary 
tuning circuit. 

The secondary circuit is now to be 
considered. The secondary coupling 
inductance consists of ten turns of the 
same wire wound on a small disc 4% 
inch wide and 2% inches in diameter. 
It should be baked and varnished. This 
is the movable coil shown in the 
sketches and swings through 90 de- 
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grees and is controlled by the handle 
with pointer shown in figure 2, marked 
coupling. 

From the coupling inductance we 
come to the secondary variometer, 
which construction will be described in 
detail later on., The ‘secondary vari- 
able condenser which is of .005 mfd. 
capacity is mounted directly on the 
frent panel and the secondary: vario- 
meter is mounted on the same shaft di- 
rectly in back. The secondary con- 
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runs to the positive side of the fila- 
ment lighting battery. 

After another wire is run from the 
other terminal of the coupling induct- 
ance to the other terminal of the sec- 
ondary condenser to the filament light- 
ing battery, the secondary circuit is 
complete. 

The tertiary circuit is now consid- 
ered, and starts by a wire running 
from the plate to one terminal of the 
tertiary variable’ condenser which is 
the same size as the secondary: con- 
denser. This -Wire also runs to one 
terminal of the tertiary variometer. 
The remaining terminals of the terti- 
ary variometer and condenser are con- 
nected together and are also connected 
to the positive side of the high poten- 
tial battery. From the high potential 
battery a wire runs to the telephones, 
In this case the telephone terminals 
are two jacks for the telephone cord 
plugs and -are mounted on the front 
of the panel as shown in the drawing. 
From the other telephone terminal a 
wire runs to the filament battery and 
completes the tertiary circuit, with the 
exceptions of the by-passing condenser 
for battery. This is a small condenser 
to allow the high frequency, oscilla- 
tions to pass around the high resist- 
ance offered by the telephones and 
high potential battery and is exactly 
the same as the grid condenser except 





Figure 2—Front view showing location of instrument controls 


denser is in shunt to the secondary 
coupling and variometer inductance, 
which are in series. 

One lead of the variometer runs to 
the grid condenser. This condenser 
consists of four copper discs one inch 
in diameter, two connected to one side 
and two to the other, insulated from 
each other by 14-inch discs of mica 
.005 inch thick. This condenser should 
be dipped in a good insulating varnish 
and dried. A small bolt insulated 
from the plates can be passed through 
the center and fastened to a bracket 
for mounting to the front panel from 
the rear. The other lead of the grid 


condenser runs to the grid of the VT 
audion and also the one terminal of 
the grid lead, which should be 2 
megohms for ordinary VT tubes. As 
shown, the other lead of the grid leak 


that there are four discs of copper on 
each side, eight in all. 

On the filament lighting circuit a 
variable resistance is in circuit, to 
properly adjust the filament to the 
proper temperature for best operation 
and long life. The Adams-Morgan 
Co., Montclair, N. J., is putting out an 
excellent rheostat suitable for this put- 
pose and comes ready to mount on the 
panel, from either the front or rear. 
The resistance is suitable for VT tubes 
on operation from 4 to 6-volt batteries. 

The most difficult part of the receiv- 
er to build will be the variometer, and 
well spent skill on this portion of the 
construction will be repaid in results. 
Referring to figure 5, it will be noted 
that the variometer is extended direct- 
ly on the secondary and tertiary vari- 
able condensers, and that there is no 
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yariometer on the primary condenser 
(figure 3). 

Either a new extended shaft will 
have to be put through the rotor plates 
of the variable condensers, or the end 
of the shaft can be tapped and an ex- 
tension threaded in and sweated with 
solder which will be satisfactory. A 
frame of dilecto is then made to hold 
the stator windings. This is simply 
two pieces spaced with brass rods and 
fastened to the rear end dilecto piece 
of the condenser. The windings are 
held in place by small aluminum 

















brackets that are screwed to the dilecto 
frame pieces. The windings are then 
tied in place with strong linen thread 
and waxed. The rotor windings are 
held in a similar manner. The shaft 
runs through a dilecto rectangular 
block and is split in the middle and 
then the shaft continues through the 
other half of the dilecto block out the 
rear end. This shaft is split so that 
each of the two rotor winding ends 
can be brought out through one half of 
the shaft. The middle two connections 
of the rotor winding are connected to- 
gether so that the winding is in a con- 
tinuous direction. 

Variometer winding is shown in the 
small sketch in figure 5. Preferably 
wooden, forms are turned in a lathe 
the exact groove being cut as per 
sketch. The form should be made in 
such a manner that it can be taken 
apart to remove the winding. Before 
the windings are removed, the wires 
are firmly waxed together with a 
medium hard wax. It will be found 
that the windings will keep their form 
and a very substantial variometer can 
be constructed. 

Now as to the assembly. A possible 
arrangement is shown in the assembly 
drawings. The front panel is dilecto 
which is the best material for this pur- 
pose and well worth the money it costs. 
Looking from the rear the tertiary 
condenser and variometer are at the 
extreme lower left erfd, and the sec- 
ondary condenser and variometer at 
the lower center. True, there is some 
permanent coupling between these cir- 
cuits, but it will not be detrimental to 
ir operation. The primary con- 
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denser is at the extreme lower right. 
The primary inductance is at the up- 
per right end of the receiver and is 
perpendicular to the panel. The pri- 
mary coupling inductance is at right 
angles to the primary load and has no 
coupling to it. The secondary cou- 


pling inductance has no permanent 
coupling to the primary load in any 
position. 

The VT tube, rheostat and fixed 
condensers may be mounted as shown 
or in any position convenient to the 
individual requirements. 


It will be 








Figure 5.—Variometer and windin 
condensers 


noted that the telephone plugs in from 
a jack on the front of the panel. The 
antenna, ground, high potential bat- 
tery and storage battery are connected 
to the receiver through a small termi- 
nal block on the rear of the receiver 
which is not covered when the case is 
on. The case may be of oak. 

Three leg fastenings are to be made 
of sheet metal and fastened on the case 
to hold the legs. The legs should be of 
oak, about eighteen inches long. It is 
figured that the legs will hold the 
receiver sufficiently above the ground 
to allow an operator to sit at the re- 
ceiver with his legs straight out under 
the receiver, while sitting on the 
ground. 

As designed the receiver will cover 
a range of 175 meters to 875 meters 
which is best for experimental pur- 
poses. However, as shown in the sche- 
matic wiring diagram, plugs are pro- 
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vided to insert loading inductances in 
the primary, secondary and tertiary 
circuit and the receiver may be loaded 
up to 2500 meters, and used for both 
damped and undamped reception. 

In regard to its operation: Assum- 
ing that we did not know the wave- 
length that was to be received, first, we 
would tighten the coupling by setting 
the dial at 75 degrees on the scale, 
then short circuit the primary conden- 
ser by moving it into the 180 degree 
position. Of course, telephones are 
now plugged into the jack. Loading 
coils are short circuited, valve lit and 
the high potential battery connected 
and filament adjusted to normal tem- 
perature. The tertiary circuit control 
is set at O degrees on the scale. By 
simultaneously moving the primary in- 
ductance switch and secondary circuit 
control we will cover the range of 175 
and 875 meters. It is best to hover 
around 600 meters as most stations 
work on that wavelength. When sig- 
nals are heard, first adjust the primary 
inductance to the exact point; if this 
cannot be done directly with the in- 
ductance, increase the inductance and 
throw the primary condenser in series 

















details and secondary and tertiary 


and tune with that. The secondary 
circuit and coupling should then be ad- 
justed, the coupling being reduced to 
a point where signals are the best and 
still readable, and still further if inter- 
ference is prevailing. Now by moving 
the tertiary circuit control slowly tow- 
ard the 180 degree position, we start to 
tune the plate circuit and the valve re- 
generates and the signal strength is in- 
creased. This increase will continue 
until the valve starts to oscillate. Of 
course, then the spark resembles a hiss. 

If we are to tune to undamped sta- 
tions, the valve must be oscillating all 
the time, and tuning done by the hete- 
rodyne method. Indications of oscilla- 
tions are noted in many ways, but a 
sure indication is a dull thud as the 
tertiary is moved from the 0 position 
to the 180-degree position. After the 
thud, the static has a different tone. 

(Continued on page 41) 
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Name and address. 

Raymond B. Cunningham, 60 Park Pl., So. Orange, N. J. 
we E, Ashmall, Jr., 11 Pavonia Ave., Arlin ton, Bay 
F. A. Gritzner, care J. Ww. — 430 WwW. 122n St.. N. 

. W. Hubbard, 327 Hing % ‘ort Chester, pice York’ 
arold T. Daily, 25 Ly lecker St., Nyack, N. 
Norman C. Cowper, 454 Merrick Road, L salar N, Y. 
N. Leo, 35 Pt. Washington Ave., New York sor 
Walter J. Lans, 17 Grant Ave., Lynbrook, N. 
“ B. Worth, Cresskill, N, 

W.. James, 37 43rd St., Irvington 3 
Rie Dougan 26 Spencer Ave Ke N. Y. 
Melville Kilborn, 349 Valley Road, West Orange, N. J. 


David Carruthers, 135 Waverly Place, New. York City. 
Wm. J. Miller, 126 Orient Ave., ore ef 
oseph Chambers, 142 W. tees .. New York ‘City. 
ohn . anco, 121 Park S to N.Y. 
L, y, Jr., 23 Washington Ave., New Rochelle, N. Y. 
‘Anton Fas Frey, 208 Freeman Ave., Jersey City, ‘ 
e deen, 89 Third St. Keyport, N. i. 
Fricke, 156 N. N. Atlin on Ave., East Orange, N. J. 
Robi, P, Norris, 906 St. Marks Aye, “Brooklyn. 
i Kulik, Rot Seminary, Tenafly N. jf. 
Bardewyck, 30 ‘Bay 31st. 'St., rooklyn, N. Y. 


Tos. Roemisch, 841 iqpinates Ave., New York City. 

ouis Tepel, Jr., 176 a gen ee? New York City. 

C. K. Atwater, 40 Oakw Ave., Upper ogg m. J, 
e M. Bruden,_141 North. tots St. t Orange, N. J. 


F, “Abderholden, 659 Henry St. W. Hoboken, N. J. 
be Terwilleger, Clermont, N. 
Thos. Smith, 624 Summerfield Ave., 
F. F. Jennis, Main St., Fair Haven, N. 
C, J. Goette, pad Hamilton Ave., Wood aven, LB. I. 
Evie Hilmer B erg. Main St., Pearl River, N. Y. 
G. Stewart, 171 Kearny Ave., Perth Amboy, Bok 
Talis Pea ag 545 W. 158th St. New York “ity. 

oe Goohs, 298 Palmetto St., Brooklyn, N. 

C; Mueller, Jr., 440 Monroe Ave., Elizabeth: N. J. 


G, A, Webster, Sterling Ave. & West St., 
ee oe Schabbehar, 412 Village oy Rockville Centre, N. Y 
eomert W. Scofield, - Halsey $ Brooklyn, New York. 
}. Browne, 1565 E. 12th 4g Brooklyn 

Donsid Lefever, 305 Fird St., O densbure, New York. 
H. D. Selvage, 45 Durand Place. ., Irvington, New Jersey. 
Walter Solberg, 620 46th St.; Brooklyn. 
Jack Hoffman, 462 Washington Ave. » New York City. 
Robert Taylor, 464 Pacific St., Brooklyn 
Robert H. Horning, 34 Westfield Ave. Roselle Park, N. J. 
Arthur V. Gregory, 105 Hudson Ave., Red Pont, a J 
cowie F. Jones, 311 Prospect St., Westfield, N. 
 % ae 441 N. Broadway, Yonkers. 

m, Smith, 561 Midland Ave., Midland Beach, me. 


Samuel ackson, 345 W. 88th St., New York Ci 
oes Lorini, 96 Highland Ave. Yonkers, ‘ew Ya 
re F. Harrington, 436 Ford Hall, ‘New Bocaiey i y J. 


Ed. * Mowton, 70 Hillcrest Ave.,. Yonkers, , 
Neve E. en gy 98 Piermont Ave., Nyack, 

Oehman, New Jersey Ave., Brooklyn, st York. 
Walter A. i. 356 Desmund Ave., Bronxyille, Noy York. 
Jas. Plummer, 340 Orie ws ont, "Rutherford, z 
Theron, Hf Kilmer, 165 W. New York cite 
Wm. ‘ ler, 103 let. ow, Vighland Park, % J. 
Kenneth W. palding, 501 Argyle .Road, — N. Y. 


A. R. de Rouville, 21 Barrow St., Albany, N 
T. Newborg, 421 Brook Ave., New York te 
hiex: P. Roberts, Tenafly Road, Tenafly, New fork. 
O. A. Morris, 817 Lenox Road, Schenectady, New York. 
e = Epolt, 45 Pearl St., Oceanside, New York 
Earnest, 161 6th Ave., WwW. Roselle, N J. 
sf ™. Adams, 179 Hudson Ave., Red Bank, New Jersey. 
F, C. Meacham, 30 Linden Ave.,,Brooklyn, N. Y. 
Henry A, Weber, 227 Oak St., Weehawken, New Jersey. 
Wm. L. Wheeler, Jr., 348 W. 2and St., New York City. 
A. R. Benedict, Newbur h, R. Newburgh, N.Y. 
A. Davidson, 347 W. 122nd St., Paes York Ci 
C. P. Morrison, 2513 Catalpa Ave., Glendale, New York. 
N. Dunham, 103 S. Ist Ave., Highland Pk., New Jersey. 
Cecil J. Reed; 26 College Pl., Newark, New Jersey. 
E. K. Cohan, 601 W. 156th St., New York City. 
E, T, Erickson, Marion Ave., Harrison, New York. 
Everett Decker, 2100 Richmond Ter., Port Richmond, N. Y. 
Norman C, Hail, 157 Roseville Ave., Newark, New "Jersey. 
a Beluze, 308 ees St. West Hoboken, N. J. 
Berecbuhs, 719 180th St., New York City. 
Everett N. Sider, 55 Ward Placa, ‘South Orange, 
B. A, pon 1228 Putnam Ave., Brooklyn, } 
Chas. A. 
Robert sehen 2261 Chatterton Ave., New York City. 


Earl Hasbrouck, Wallkill, New York. 
Morris Press, $39 Thrall Ave., Woodhaven, Long Island. 
Benville H. McMann, 380 Riverside Drive, New York City. 
—, F. Dinovo, 2305 13th St., Troy, New York. 
E. H Knight, 251 Fenimore St., Brooklyr. 
Howard E. An erson, 23 Liberty ‘. ‘Ridgewood, N. J. 
Earle S. Morris, 1192 Dean St., Brooklyn, - 
Gerard Ferre, 390 Oakland Ave., West eatin: SA A 
a. G, secgtey, 59 Brewster St., Stapleton, New York. 
Albert M. Luxtig, ‘“ 15th St., Brook yn, N. Y. 
Frank M. Soden, 1282 Hancock St., Brooklyn, N. Y. 
a reve H. Betts, 238 Valley Road, Montclair, N. J. 
Tennenbeum,, Raed Fags el St., Brooklyn N. Y. 
z Wolf, Jr., 4 mtg Ave., Haledon, New Jersey. 
T. B. rt din, 1193 Rieaweek & Up. Montclair, N. J. 
Jos, B. Hunter, 910 Kilsyth Rd. ‘Bilzabeth, 
‘Abram W. Moses, 270 E. 161st , New York ity, 
W. O. Schmidt, 2076 Daly Aven "New York cast 
John J. Dane, 92 Third St., rt, New J 
HB . Wattson, 251 Union re, . 'Rthertord, ‘Ne New | ES 
BE LeGallez, vel weit, New Y 


Favia . Cohan, 601 W. 156th St., ‘lea York City. 





Asbury Park, N. J. 


Harrison, N. Y. 


Y. 
‘ood, 353 Heberton Ave. .» Port Richmond, N. Y. 
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Name and address. 
T. J. Mulvaney, 1911 White Plains Ave., Van Nest, N, Y, 


Nelson tag 209 Edgewood Ave., Westfield, N. J. 
Chas. C. Cahn, 182 Pulaski St., Brooklyn. 
Russell N. Chappell, 338 Stanley Ave., Tompkinsville, N. Y, 
Howard R. Hill, 15 Albion Place, Port Sieamond, N. Y. 
A. H, Saxton, gt Claremont Ave., Jersey a 
we G. Mayer, N N. Bath & Wilson Ave., a N, J. 
. Opperman, 42 Grand Ave., Baldwin, "Long Island. 
i E. Ballentine, 51 Ann St., Pt. Richmond, New York. 
D. Truex Buck, 116 W. Main St., Freehold, da Jersey, 
vag E. Rossner, 5 Ditson. Pl., Albany, N.Y 
m. K. Johnson, 501 Jersey Ave., Spring Lake, N. J. 
John R. Bucknam, 4 Hemlock Place, New Rochelle, N, Y. 
Cc. M. Bleiley, 43 Hamilton St., E. Orange, New Jersey. 
Frank P. Merritt, 28 Spring St, Red Bank, N. J. 
N. B. Foot, So. Bway., N Nyack, New York. 
Algot Eiserman, Ridge St., Pearl River, New York 
L. R. Flynn, Lincoln Ave., Sayville, New York. 
C. R. Doty, 928 Orchard St., Peekskill, New York. 
E. F. Glavin, 64 Scarsdale Ave., Yonkers, New York 
Hugh M. Henry y, 21 Oakview Ave., Maplewood, New Jersey, 
Frank S. Miller, 153 Fifth St., Weehawken, New creer: 
. B. Austrian, 49 St. Nicholas Terrace, N. Y. > 
G. Johnston, 21 So. Main St., Freeport, N. ¥ 
Aa Gray, 301 St. Nicholas Ave., New York City. 
Elmer Raguse, 450 Elliott Ave., Tottenville, S. I., New York. 


Lester P. Hammond, Tarrytown Rd., Valhalla, New York. 
. T. Harahan, Beach & 133rd St., Belle Harbor, L. 1., N. ¥, 
R. Schleckser, 118 Fabyan Pi, Newark, New “tet. 

S. L. Ra nor, Cottage Court, Freeport New York. 

A. B, O’Hara, 941 Washington Ave., New York City. 

L. H. Armbruster, 11 Rockwood Ave., Baldwin, L. I. 

H. E. Anderson, 60 Hanford St., Middletown, N. Y. 

Benj. Solarz, 1540 48th St, Brooklyn, N. Y. 

Oscar } Nace tae 501 W. 134th St., New York City 

3 L. Dougherty, 539 W. 155th St., New York City. 
B. Ostman, 89 So. Van Dien Ave. . Ridgewood, N. 

E F. Bona, 82 Van Nostrand Ave., Jersey City, N. j ee 

3: Hawkey, 29 Virginia Ave., Poughkeepsie, - ¥. ' 

W. C. Boerner, 34 Britton Ave., Ny ey Long Island. 

T. J. Berger, 2626 Bwa .. New York City 

Y. A. Golobe, 1248 St. Johns PI., Brooklyn, N. Y. 

W. H, Tirrell, 20 Rutland Rd., Brook! y 

J. Schanz, 230 E. 18th St., New York tty. 

C. H. Hild, 165 Luquer St., 


. H, Boolley, 1743 Mommomety Ave., 
B. Tyler, Wh Winthro; » Brooklyn. 
A. Ward, 917 ace “Ave., Brooklyn. 
A ges Hotel Ronclere, Ridgewood, New Jersey. 
D. Talianoff, 817 E. 16th St., Brooklyn. 
Peter Jasko, Freehold, New Jersey. r 
W. Schmidt, 502 W. 143rd St., New York City. 
‘Alonzo E. Thomas, Jr., 147 Lincoln St., Jersey City, N. J. 
= Reifel, 489 Columbus Ave., New York City. 
Thompson, 139 Maplewood Ave., atiawood, N. J. 


Brooklyn. 
New York City. 


Adolph . Faraon, 808 West End Ave., New York City. 
Henr Berger, 33 Pennington Ave., Passaic, N. J. 
= t Feeney, 819 McLean Ave., Yonkers, N. Y. 


llth St., New Jersey. 

Clifterd H. Hammill, 208 Locust Ave., Port Chester, 
tee I, Lally, 117 27th St., Guttenberg, New Jersey. 
H. Ammenheuser, 314 Ist St., Al any, New York. 

Wm. Hellman, 753 Jefferson Ave. Brooklyn, N 
Carl J. Hunkins, 26 Washington Place, Glen Ridge, N, J. 
Harry Sadenwater, 1333 Lexington Ave., New York City. 


W. S. Benson, 4 Fuller Pl., Brooklyn. 
H. ae Blackford, 220 Park Ave., Plainfield, N. J 
E. Hubert, 517 Summit Ave., Westfield, N, J. 
S. t Herdin, 21 Prescott Ave., Clifton, N oF 
Bowden Washington, Brower Ave. ., Woodmere, N. Y. 
Abraham Hess, 431 Sackman St., Brooklyn, N. Y. 
Alfred C. Oechler, 82 Smith St., Irvington, N. Je 

. K. Ransom, 701 W. 179th St., New York City. 
i. Bemus 203 E. 64th St., New York City. 
Vm. Willis, 347 W. 14th St., New York City. 
H. L. gn 682 Bergen St. ” Brookly n. 
M. H. Leitch, 32 South Park Drive, West Orange, N. J. 
o R. Ward, 160 Garfield Place, Brooklyn. 

arold H, Robinson, 13 Walnut St., Keyport, N. J. 
a Miller, 33 Windsor PI., Brooklyn. 


F. Scott, 207 N. 
N. Y. 


Ss. Dufford, 615 So. 20th St., Newark, N. * I 
S. Osborne, 164 Union Ave., Belleville { a 
arold A. DePalma, 461 Edgecombe Rd., ws ork City. 
A. Dara 521 Grand St., New York City. 
Wm. Gerhart, 354 Fulton St., a “i N. J. 
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EXPERIMENTERS’ WORLD 


A Universal Range Portable 
Receiver 


By Chas. T. Jacobs 
THIRD PRIZE, $3.00 


Wil the coming of the various 
multilayer coils into general use, 
the problem of the construction of a 
portable receiver to cover the complete 
range of wavelengths has been greatly 
simplified. Believing that there is now 
no obstacle to the construction of a 
truly universal receiver that would be 
truly portable, the writer has designed 
and is now constructing for his cwn 
use the receiver described. 

The receiver is completely enclosed 
in a covered cabinet or case 6 x 12 x 
1334 inches, with bakelite panel for 
controls. It is designed primarily for 
use with the vacuum valve, either re- 
generative or simple rectifying action 
being obtainable at will. Binding posts 
are provided, however, for a crystal 
detector, which may be used when de- 
sired. The receiver accommodates 
multilayer coils of present-day design. 
These are to be obtained or made un- 
mounted and a small block of wood, 
with a hole therein, glued firmly to the 


- inside of each coil, as shown in figure 


1. These blocks are made of wood 
about the same thickness as the coil, 
and are laid out, drilled and cut on the 
heavy lines, making six blocks at once. 

A rod onto which the coils needed 
for a certain range of wavelength are 
slipped, is then set in notches provided 
for it. Flexible leads from the coils 
are then connected to the proper bind- 
ing posts. Coupling is varied by slid- 
ing the coils along the rod, there being 
no tendency for the coils to revolve on 
the rod, as the hole in the block is 


above the centre of the coil. The coils 
are still essentially air-core coils—a 
great advantage over solid cores. The 
advantages and ease of operation of 
this mounting will be readily appre- 
ciated, 

The secondary circuit is tuned on a 
novel principle which the writer picked 
as being most satisfactory in every 
way. Bearing in mind that the vacuum 
valve requires a low maximum second- 
ary capacity—an almost zero minimum 
—and a fine adjustment of capacity for 
best results, and that the portable set 
requires a small weight and bulk, the 
reader will realize the tremendous ad- 
vantages of this method. A home- 
made variable condenser having one 
rotary and two stationary plates, and a 
six-step adjustable fixed condenser are 
used, connected in parallel. The vari- 
able is calculated to have a maximum 
capacity of approximately .000065 
mfd., and each step of the fixed con- 
denser about .00005 mfd., so that the 
variable laps well over on each step. 
The step condenser is controlled by an 
ordinary... seven point instrument 
switch, one of which is left unconnect- 
ed. By joint use of this switch and the 
handle of the variable, a continuous 
range—very . finely adjustable—from 
almost absolute zero to approximately 
000365 mfd. is obtained, which is 
ample for valve use. 

Details for. the construction of the 
variable condenser are given in figure 
2. The stationary plates are made 
from 1/32 inch aluminum as shown, a 
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“Silverplate’’ Without Electricity 


Modern, efficient radio apparatus is silverplated, 
giving higher conductivity to high frequency 
currents, and giving a finer and more substantial 
appearance. “SILVERPLATE” needs only to be 
tubbed or brushed on any metal, and will pro- 
duce a fine permanent silver plating. One bottle 
will plate a whole set.. 50c prepaid. 


ROBERTS LABORATORY, 
11718 Detroit Ave., Cleveland, Ohio. 





“WHAT YOU WANT TO SAY AND HOW TO 
SAY iT.” By W. J. Hernan, in French, 
Spanish, Italian and German, 25c each; 
Russian (cloth bound), 50c. 

The best little books in the world for the 
traveler or student. They contain the phrases 
and sentences most used and give the phonetic 
Spelling that enables you to get the correct pro- 


first try Satisfaction or 


money refunded. WIRELESS PRESS, Inc., 326 
Broadway, New York City. 


Special Summer Sale of Ground Wire No. 4 
Triple Braid Rubber Covered 8c per ft. plus 
postage. $7.00 buys the 100 ft., wt. 17 Ibs. 100 ft. 
100 Amp. 600 Volt Lightning Switches, $4. We 
stock everything worth while in wireless. Have 
you written us lately? RADIO EQUIPMENT 
Co., 680 WASHINGTON ST., BOSTON, 11, 
MASS.—-LET US QUOTE YOU. 





Wireless supplies especially for the amateur. 
Magnet wire, brass and zinc rod, inductance 
tubes. Standard wireless knob and lever 35c. 
Switch points and screws 26c dozen. One piece 
switch point with screw stud and nut 40c dozen. 
NOVOTOY RADIO SHOP, 20 West 6th St., 
Charlotte, N. C. 





TELEGRAPHY (both Morse and Wireless) and 
Railway Accounting taught quickly. Tremen- 
dous demand. Big salaries. Great opportunities. 
Oldest and largest school; established 46 years. 
All expenses low—can earn large part. Catalog 
tree. DODGE’S INSTITUTE, N St., Valparaiso, 
ndiana. 
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Head Sets 


Strong, Durable 
Construction, Yet 
Extremely Sensitive 


This Stromberg-Carlson Radio 
Head Set is very simple and effi- 








cient. All operating parts are 
housed in dust-proof, moisture- 
proof aluminum case. The dia- 


phragm is mounted metal-to-metal 
in a way that the variation in tem- 
peratures cannot disturb the air- 
gap adjustments. Non-conducting 
spool heads and slotted pole tips 
decrease the eddy. current losses 
and make the set more efficient. 


Each set wound to a resistance 
of 2,000 ohms with pure copper 
wire, furnished complete with a 6- 
foot moisture-proof cord attached. 


All sets thoroughly tested in ac- 
tual service before shipment. For 
$12.00 we will ship sample set for 
trial in your own station. If not 
satisfied, return equipment and 
money will be refunde 


Bulletin 1206 will give fall particulars. 
Write today. 


Stromberg-Carison 
Telephone Mig. Co. 


Rochester, N. T. 























A HUMAN DYNAMO 


I WILL MAKE YOU LOOK LIKE ONE 
a ONE 





EARLE LIEDERMAN 
The Acme of Physical Perfection 

Today the world is calling for the man 
of pep, ginger and action. The man who is 
on his toes’ every minute-——ready to jump in 
and do things, The big man of powerful 
physique and untiring energy. The man 
who is bubbling over with life, having the 
keen, alert brain, the bright, flashing eyes 
and the spring and step of youth. This is @ 
day of critical events coming in rapid suc- 


cession. 
ARE YOU FIT? 


How do you measure up to these require- 
ments? Can you feel the fire of youth surg- 
ing through your body? Do you have the 
deep full chest and the huge square shoul- 
ders, the large muscular arms that mean you 
are 100% efficient? Can you go through a 
good, hard physical tussle and come out feel- 
ing fresher and better than when you 
started? If not, you are unfit. Get busy— 
steam up at once before you are thrown 
aside as a failure. 


| Will Give You sexexcre 
ve DEVELOPMENT 


I will make a new man of you in a re- 
markably short time. I will fill out your 
chest so that every breath means increased 
life, purifying your blood and filling you with 
vim and vitality. I will develop your whole 
body so that you will be admired and sought 
after in both the business and social world. 
I will give you the strength and power to do 
things that others would not even attempt to 
do. And I will do all this in so short a time 
that you will say, “I did not think it pos- 
sible” I have already done this for thousands 
of others and my records are unchallenged. 
What I have done for them I will do for you. 
Como, then, for time flies and every day 
counts. Let this very day mean the begin- 
ning of new life for you. 


Send for My New Book 
“MUSCULAR DEVELOPMENT” 


It tells the secret, and is handsomely il- 
lustrated with 25 full-page otographs of 
myself and some of the world’s best athletes 
whom I have trained; also full particulars of 
my splendid offer to you, The valuable book 
and special offer will be sent you on receipt 
of only 10 cents, to cover cost of wrapping 
and mailing. 

Sit right down now and fill in the coupon. 
The sooner you get started on the road to 
health and strength the easier it will be to 
reach perfect manhood. Don’t a3 along 
one day longer—mail the coupon y. 

EARLE E. LIEDERMAN 


Dept. 2007. 203 Broadway, New York City 
SO a me OR RO ak ema 
EARLE EK, LIEDERMAN, 

Dept. 2007, 203 Broadway, New York City. 

Dear Sir: I enclose herewith 10 cents, for 
which you are to send me, without any obliga- 
tion on my part whatever, a copy of your latest 
book, Mk car Development.” (Please write 
or print plainly.) 
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small semi-circle being cut out of the 
lower edge. The same layout suffices 
for the rear support of the shaft-——a 
piece of % inch bakelite—except that 
instead of a cut in the bottom, a pro- 
jection is left there, and the center of 
it drilled %4 inch, as shown. The sta- 
tionary plates and bakelite support are 
mounted directly on the back of the 
main panel of the set. The spacers 
shown are % inch in diameter, and ex- 
actly 5/32 inch thick. They are drilled 
in the center to pass an 8-32 machine 
screw. They had best be made by a 
machinist, together with two %4-20 
nuts accurately faced to an exact % 
inch thickness, and a 2% inch length 
of % inch brass rod, turned down for 
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ed rod up to it, and clamped firmly in 
place with the second accurate nut, 
The turned down end of the rod is now 
placed in,its hole in the panel. Now 
slip the bakelite support over the 
threaded rod and connecting screws, 
and place nuts on the latter. The dis- 
tance from the panel to the bakelite is 
now 17/32 inches, and since the thick- 
ness of the two nuts and rotary plate 
is the same, these should just fit be- 
tween the panel and bakelite block. A 
spring washer is now placed behind 
the block, and an ordinary %-20 
nut screwed against it till a slight ten- 
sion is obtained. This nut is tightened 
gradually till the rotary plate will stay 
in any position in which it may be 
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Figures 1,-2, 3.—Constructional details of the portable receiver 


a distance of one inch to fit the knob 
to be used on the condenser and 
threaded for the remainder of its 
length with an accurate 4-20 thread. 
Figure 2 shows the rotary plate of 
1/32 inch aluminum, drilled to fit over 
the threaded rod, and also a vertical 
cross section of the shaft and rotary 
plate as mounted between the panel 
and the rear bakelite support, all but 
a small portion of the latter, together 
with the stationary plates, spacers and 
screws, being removed for the sake of 
clarity. 

In addition to making the parts, it 
will be necessary to drill the main 
panel of the set to pass the turned 
down end of the rod, and also for the 
8-32 screws which support the station- 
ary plates. These screws are slip- 
ped into place, and a spacer placed 
over each. Then one of the stationary 
plates is slipped on, next another set 
of spacers, then the second plate, and 
again a third set of spacers. Now take 
one of the accurately faced nuts and 
screw it onto the threaded rod so that 
it just overlaps the turned down por- 
tion by a tiny fraction of an inch. The 
rotary plate is slipped over the thread- 
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placed, and then a second nut is 
screwed on behind the first to lock it. 
The entire assembly as seen from the 
top is shown in figure 2. The 1/16 
inth separation of rotary and station- 
ary plates assures great ruggedness 
even under hard usage such as a port- 
able set might undergo. 

The six-step condenser for the sec- 
ondary is constructed of mica diclec- 
tric, a micrometer being necessary to 
measure the various thicknesses re- 
quired. Mica 1 x 2 inches is used, to- 
gether with a dozen very thin copper 
plates % x 1% inches with projec- 
tions for connection to switch points, 
etc. Alternate plates are connected to- 
gether by soldering the projections, and 
form one terminal of the condenser, 
while the intermediate sheets are con- 
nected to individual switch points for 
variation of capacity. It should be un- 
derstood that only one plate is con- 
nected at any one time, it being un- 
necessary to connect in parrallel. 

This admits of an ordinary instru- 
ment switch being used instead of 4 
fan switch. To this end the copper 


plates are spaced as shown, the num-. 


bers between them indicating the 
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thickness of the mica in thousandths 
of an inch, and the numbers at the 
switch points, the capacity available in 
microfarads: 
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Two views of the condenser are 
shown in figure 3. One is a top view 
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This is a six-step condenser made of 
mica plates 1% x 2 inches and twelve 
copper plates 1% x 134 inches with 
projections for connections, spaced as 
follows: 
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Figure 4.—Front view of receiver with cover removed and three coils in 


posi 


of the mica and copper sheets, showing 
dimensions, and the other is a perspec- 
tive view showing the assembly placed 
between two % inch bakelite blocks 1 
inch wide which are to be clamped to- 
gether by screws and nuts through the 
holes shown, The bottom block should 
be made longer than the top, and extra 
holes drilled therein for screwing to 
the bottom of the cabinet. The entire 
unit had best be baked at about 250 
degrees F. for several hours to dispel 
all moisture, and immediately impreg- 
nated with insulating compound, 
which may afterwards be scraped off 
where connections, are necessary. 

The primary is tuned by a pur- 
chased balanced-type condenser, capa- 
city .0006 mfd., shunted by a two-step 
condenser having capacities of .0005 
and .001 mfd. This is controlled by 
an anti-capacity, single-pole, double- 
throw switch, having a neutral posi- 
tion. The capacity obtainable is there- 
fore continuously variable from the 
minimum value of the variable con- 
denser to .0016 mfd. The two-step 
condenser is made of the same size 
mi¢a and copper and is mounted in the 
Sate way as the six-step for the sec- 
ondary, but only four copper plates are 
needed spaced as follows: 


3 





001 
0005 


A third condenser of this type is re- 
quired to shunt the head.telephones. 





tion 


accurately 1 2/3 thousandths of an 
inch, extreme accuracy is not required 
in this condenser, owing to its use. The 
assembly is mounted as before. An 
eight-point switch is used here, one of 
the extra points being unconnected, 
and the other connected so as to short- 
circuit the “‘tickler” coil as explained 
below. The mica for these three con- 
densers should be purchased in sheets 
2 x 3 inches, from 1% to 3% 
thousandths of an inch thick, an eighth 
of a pound of which will be more than 
sufficient. For the primary and sec- 
ondary step condensers the mica sheets 


may.-be cut..in.thirds. along the.three-. 


incl dimension, and for the phone con- 
denser it may be cut in half. 
Having-described. the separate parts 
which have to be made, attention. to 
the assembly of the instruments is now 
in order. hidute 4 is a sketch of the 
front of the receiver, cover removed, 
and three coils in position. The % 
inch bakelite panel, 5% x 13 inches, is 
mounted flush in the cabinet. The slid- 
ing top, 4 x 13 inches, is made to slide 
in grooves, so that it may be removed 
for access to the bulb, etc. Dimensions 
are not given. here, but the various 
parts are marked. The binding posts 
on the outside of the set will probably 
be noticed. While they do not appear 
so well here, this arrangement con- 
serves panel space and permits closing 
of the cabinet without disconnecting 
aerial, ground, battery and phone con- 
nections... These posts are mounted.on 
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\ inch bakelite, which is screwed over 
the cut-outs in the side of the cabinet. 
On, the left there are three posts 
mounted on bakelite 114 x 3% inch for 
connection to aerial and ground. On 
the right are six binding posts mount- 
ed on bakelite 21%4 x 3% inches, for 
connection, to “A” and “B” batteries 
and telephones. 

The hole marked “window” is an 
aperture of 114 inch diameter in the 
panel, through which the vacuum tube 
is observed. The tube is mounted ver- 
tically in a socket which may have to 
be raised by a block or two of wood, se 
as to bring the filament opposite the 
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tionary plates of the secondary varj- 
able, and since they can be placed in 
just the position of the upper two 
screws supporting the stationary and 
bakelite block, the shanks of the bind- 
ing posts can themselves be used as the 
supporting screws, saving extra 
screws and wiring. The writer places 
the center of his variable 2 9/16 inches 
above the bottom of the panel, and 
since the holes in the plates are 2% 
inches above the center of the variable, 
the center of the binding posts is 
brought 5/16 inch from the top of the 
panel, which is sufficient.” 

The wiring of the set will be found 
































Figure 5.—Theoretical wiring diagram of the receiving set 


window in the panel. The socket 
should be mounted as far back as pos- 
sible so as to leave room for the sec- 
ondary step condenser in front of it. 
This condenser, as well as the other 
two of similar construction, should be 
screwed to the bottom of the panel 
through the holes provided. The rheo- 
stat, the handle of which is shown on 
the panel, is a six-ohm instrument of 
small diameter, and is front mounted 
on a wooden upright in the back of the 
cabinet. An extension shaft enables 
it to be controlled from the front of the 
panel. 

It is here appropriate to mention 
that since binding posts No. 5 and No. 
6 are both to be connected to the sta- 


very simple, owing to the logical place- 
ment of the apparatus. Bare copper 
wire, over which varnished cambric 
tubing has been slipped, is best for 
wiring, although a flexible lead will be 
required to the shaft of the home- 
made variable. Ail connections should 
be soldered. 

The theoretical circuit is shown in 
figure 5. The aerial is connected to 
binding post No. 9, and the ground to 
No. 11. The primary coil is connected 
between No. 2 and No. 3. The pri- 
mary condenser is now in series with 
the coil. A shunt connection may be 
obtained by connecting No. 10 to the 
ground without disconnecting No. 11. 

The secondary coil is connected be- 
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Get a COMMERCIAL LICENSE 


Jobs are always waiting for good operators 
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men in the Radio field. We placed approximately three hundred men last year. 
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NOTE:—We have on hand a select list of Radio text books and blueprint 
diagram of complete commercial ship set, which we recommend for home study. 
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tween No, 4.and. No. 5, the “tickler” 
between No. 7 and No. 8, the tele- 
phones to the front two posts on the 
right—No. 12 and No. 13, the “B” bat- 
tery to the middle two—No. 14 and 15, 
and the “A” battery to the back two— 
No. 16 and 17. To secure regenera- 
tive action in the valve, keep the phone 
condenser switch on any of the first 
seven points. To secure simple tecti- 
fication, place the switch on the eighth 
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ments. The cabinet may be joined in 
any way desired, but the back must be 
screwed on only, so as to be readily 
removable for better access to the in- 
terior than can be obtained through the 
sliding top. The cover is fastened to 
the cabinet with separable hinges so 
that it may be removed by-opening and 
sliding to one side. A lock should be 
fastened on the side of the cabinet near 
the bottom. A handle should be fas- 
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Figure 6.—Details of the cabinet with panel and instruments removed 


point, which not only removes capacity 
from in shunt to the phones, but also 
short-cireuits the “tickler” coil. To use 
a crystal detector, remove the “tickler” 
coil, set the detector on the sliding top 
above the posts No. 6 and No. 8, to 
which it should be connected, and short 
circuit posts No. 14 and No. 15. The 
remarkable flexibility of the set can be 
appreciated from the foregoing. 

Figure 6 shows details of the cab- 
inet, panel and instruments removed. 
This can be made of any wood desired, 
preferably 3 inch. For this reason 
only the important dimensions are giv- 
en, and these are inside measure- 


tened to the top of the cabinet. The 
cabinet may be used in the upright or 
in a horizontal position, two sets of 
notches being provided for the coil rod 
as shown. A front view with cover re- 
moved, a side view with cover in 
place, and a top view with cover sep- 
arate is shown. 

When completed this receiver will 
be found extremely compact. The 
space in which the coils slide when the 
receiver is in use forms an excellent 
storage place for all needed coils, 
phones, rod, small batteries, etc., when 
the instrument is being carried, crum- 
pled newspaper being stuffed around 
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We manufacture high grade apparatus only. 

Here is a a value—The Ace V. T. Socket— 
eak at $1.50 each” Better buy Ace 

equipment than be sorry you did not. Ask your 


The Precision Equipment Company 
2437 Gilbert Avenue, Dept. C, Cincinnati, Ohio 
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was Mary, but say boy, 
do you know an up-to- 
the minute radio instal- 
lation is SOME pal too? 
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A Specialty— 
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lasts. a lifetime. 


Let us quote on your 


needs 
Ask for catalogue W 


New York Blue 





Print Paper Co. 


102 Reade Street 
New York City 
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Standard. 





The Radio Officers of: the NC planes, 


ment. The R-34 was equipped with 
Why? Because of its reliability and 


efficiency; ease of 

fected by extreme variations in weather 

conditions; exposed wires eliminated. 
Sparking is almost entirely eliminated 


is here conserved and radiated in the 


hia buzzer maintains a constant 


note and ample energy are required. 
List No. Price 
55. Mesco Radio Buzzer....... $2.05 


Send for Our Manual N 12 


WIRELESS TELEGRAPHY 


You should have it even if only su- 
Pperficially interested. Around about 
you every day you read of some mar- 
velous occurrence in which wireless 
played a distinguished part. It may 
not be entirely clear to you. The Man- 
ual will explain it. To the student of 
Wireless Telegraphy, the Manual con- 
tains much that ts indispensable to a 
| a nd understanding of the art. The 

anual will contain about 200 pages, 
fully illustrated on high-grade paper 
stock with a two-color cover, and will 
be ready for mailing about May 1. 

We ask twenty-five cents ($0.25) for 
it—give you a coupon receipt which can 
be applica en any order amounting to 
Five Dollars ($5.00) or more. 

Do not wait until some other time, 
but sit down now and send your name 
and address, and get one of the most 
complete, comprehensive and reliable 


Manhattan Electrical Supply Company, Inc. 


New York, 17 Park Place St. Louis, 1106 Pine St. 
Chicago, 114 Se. Wells St. San Francisco, 604 Mission St. 








Loose Couplers Mignon ‘‘RW4”’ 
Loading Coils sop a 


Amplifiers Mignon Mtg.Corp. 
Newark, N. J. 
Strongest, Most Distinct Signals Dept. W 








the articles to prevent them from be- 


Mesco RadioBuzzer ing shaken around. Thus no space is 


wasted. In conclusion, the writer 
With Shunt Resistance — would unhesitatingly say that, were he 
U.S. Navy and U.S. Army planning a set for stationary use only, 
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it would not differ in any essential par- 
ticular from this portable one—which 
shows that he believes the efficiency of 
the set to be as great as it is possible to 
attain. 


A Simple Wavemeter 


By E. P. Hurley 


‘THE majority of radio amateurs 


and experimenters unfortunately 


are under the impression that a wave- 
meter is more or less a luxury rather 
than a desirable addition to the equip- 
ment of a modern radio station. This 
after testing all other buzzers, decided} idea is refuted the moment they have 
to use the “Mesco” on.their radio equip-| installed and used it, for this instru- 
two of them. ment makes it possible to accurately 
constancy in operation; greater output determine the wavelength of their 
ustment; unaf-} transmitting apparatus. 


In the construction of the wave- 


so that the energy lost in light and} ‘eter, the feature that should appeal 
heat in the operation of other buzzers} <trongly to the amateur is that the con- 
form of oscillating energy. denser can be used in other circuits 
note and is récommended as.an exciter |} ‘when not used in conjunction with the 
for checking wave-meters where pure} inductance as a wavemeter. The first 
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Onaense reading 





two % inch discs with a center 1 inch 
in diameter. Hard rubber or formica 
can .be used to advantage, instead of 
bakelite. The coil is now wound with 
22 feet of 23/38 litz. Solid wire can 
be used if litz is not available. Two 
small holes are drilled in the coil and 
the ends of the wire brought through 
to connection marked “B.” The de- 
tector support “C” is made from \% 
inch bakelite. Two supports are made 
from spring brass and slotted at each 
end for coil connections and condenser 
binding posts. Binding posts are 
mounted on support and cup with rod 
and detector wire added. Figure 1 
shows the arrangement as used by the 





Figures 1, 2.—Construction and graph showing calibration of wavemeter 


wireless pamphlets published. requisite is a variable condenser which 
should be of standard type, having a 
capacity of approximately .001 mfd. 
The mounting with the inductance is 
the only part of the instrument that 
requires specific description from the 
builder’s standpoint. It is made as 
shown in figure 1. 


The coil is made from a solid piece 


Variometer Writeforlterstur | of 1/ inch bakelite and slotted to the 
depth of one-half inch to receive the 
wire. If the amateur does not have 
the facilities for making a coil of this 
type, one can easily be made by using 


author. Phone connections are made 
at “D.” 

The wavemeter is now ready for 
calibration. This can easily be done 
by comparison with a known wave- 
meter or for precision work the ama- 
teur can send the inductance and con- 
denser, prepaid, to the Bureau of 
Standards, Washington, D. C., accom- 
panied by a written request for the 
test, enumerating the articles and 
advising definitely of the test de- 
sired. Fees must accémpany all 





Have You Any Copies of 
WIRELESS AGE 


Dated May, June, August, 
September, 1919 and 
January, 1920? 


Send them to us and we will extend your 
subscription on¢ monthfor each copy you 
send. - 











Circulation Manager 
Wireless Press Inc., 326 ro<37, 

















American Electro Technical 
Appliance Company 
Dept. A. - 235 Fulton Street 
New York City 
Fresh Stock “B” Batteries, 
25-Volt, 14-Amp.,, $2.26. 


Switch Points 3/16 x 3/16, 
20c per doz. 

The ind with Threaded 
Shank, 3c each. 


tector, $2.60. 
Spark Gaps, 75c, 90c, $2.00 


and up. 

Murdock Oscillation Trans- 
former, $5.00. 

Oscillation Helix, to As- 
semble, $3.00, ; 
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Loose Couplers, 800 meters, 
5.00 


3600 Meters, $16.00; Arnold 
Type, $19.00. 

Slider Type, 4000 Meters, 
$10.60. 

Doron Tuning Coil, $4.75. 

Western Blectric Head Sets, 
$12.00. 


Brandes Superior Head 

Sets, $7.00. 

Honeycomb Coils, all sizes, 
as per list. 

Paragon Rheostats, $1.75. 

Parkin Rheostat, $1.00; 

DeForest Type, $1.00. 
Two Step Amplifiers with- 

Bulb, $50.00. 

A full stock of DeForest, 
Grebe, Murdock, and other 
best manufactures on hand. 
Illustrated Cabinet, $20.00. — 
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io Operating as a Cr, 


: Marceni on the Future of Wireless - 
fatfied, GUGLIELMO MARCONI, in a si article in the 

: Nuvo Giornale of Florence on Predicted revo- 
lution in wireless communication, says: 

“Eventually science will find a way of directing elec- 
trical energy without wires in an absolutely, straight 
line. , The result will be less expenditure of energy 
for short distances and hence less expense for mes- 
sages. Once directive control has been established w Aarec 
Shall undoubtedly be able by means of powerful ma- 
chines to girdle the whole world with waves of elec- 
tric energy without wires.” , 

Marconi describes a radio telegraphic receiver no 
bigger than a gramophone by means of which, with- 























receives all day in his study every scrap of wireless 

news sent to the’European press. He says that very 

soon with an imstrument of this kind “bankers, poli- 

ticians and business men in general will be able from 

minute to sriawty $6 hve themselves in contact with 
ia e : 





ine | Hoth hemi : j tog 
No “Very soon, too, that miserable ticking machine on ratus 
Ship tJ which all newspaper offices depend will yield place to (+ me. 


this mighty invention, which is suitable for news send- 
ing, news ng * 2 imulti communication 
with any number of receiving stations: ; 

“With that installment of radio telegraphic receivers 
throughout the civilized globe ‘ty’ every public school, 
§ university and library, the prevailing lonauid interest 
of the public in international happenings will be im- 
opporty), mensely stimulated.” _- 
» “iS inconceivabie that fr 
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EXPERIMENTERS’ WORLD 


Bigger Jobs 2 
* Are Yet To Come 


(, Qeusays the Worlds Authority on Wireless, 


‘~ Many new names will be indelibly written on the Wireless Roll of Fame 
ws that are now entirely unknown. 


NOW 
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uti - These will be the names of men who are preparing 


me When the problem of making wireless available for every-day communica- 
mat tion between individuals is solved the names on everybody’s lips will be 
ang those of men who are, studying now, getting ready to do their share. 


Will YOUR name be one? 


4. -£0 comp’ 

i req r ‘ 

awe four months - une” roughh’ 
titions - . +R ent 


books 


ou need these 
aboratory -tested 


Do you take Wireless Seriously 9 


They contain‘the facts that will help you go ahead fast. 
Profit by the summed-up knowledge of the men who have made 
wireless what it is today. Build on what:you learn from them. 














MANUAL 


THE WIRELESS EXPERIMENTERS’ MANUAL 
By Eimer E. Bucher 


The only book published that com ively 
covers the theory and design of eur wireless 
transmitters and 


THE receivers. -Construction 4 
transformers, high voltage condensers, spar 

WIRELESS gaps, aerials, masts, receiving sets for long and 
EXPERIMENTERS short wave length reception. Construction and 


operation of a 50-mile buzzer transmitter, re- 
generative receivers, cascade- amplifiers, pre- 
ferred circuits for long and short wave receivers, 
quench-gap transmitters, methods of measuring 
the internal impedance and amplification of 
constant of vacuum tubes are explained. 
Direction finders, underground aerials and the 
use of Weagant’s static eliminator for amateurs 


VACUUM TUBES IN WIRELESS 
COMMUNICATION 
By Elmer E. Bucher 


An elementary textbook for students, oper- 
ators, experimenters and engineers. Navy wire- 
less men find this book especially helpful. 

Tells in understandable language the funda- 
mental operating principle of the vacuum tube. 

Shows over 100 different circuits for the prac- 
tical use of the Vacuum Tube as a Detector, 
Radio or Audio Frequency Amplifier, Regen- 
erative Receiver, Beat Receiver and Generator 
of Radio Frequency Currents. 

One hundred and thirty. diagrams reveal, step 
by step, in simple and direct form, the uses of 














are the subjects of special chapters. 

most complete textbook on the subject 
yet published. Cloth bound. 351 pages, $2. 25 
Fully illustrated. Price.............. ° 





the vacuum tube. 


Cloth, Size 6x9 inches. 184 pages. 


$2.25 





PRACTICAL WIRELESS TELEGRAPHY 
By Elmer E. Bucher 

More than 65,000 copies of this book have been 
sold to date. It is used in practically every 
school, college, and library in this country. It is 
the recognized standard wireless text book. 

It is the first wireless text book to-treat each 
topic separately and completely, furnishing a 
progressive study from first principles to expert 
practice, Starting with elementary data, it pro- 
gresses, Chapter by chapter, over the entire field 
of wireless—fundamentals, construction and 
practical operation. 

Size 6x9 inches, OAR : pager, B40; Muntrations, 
handsomely bound in éloth, $2.25 








RADIO INSTRUMENTS AND MEASUREMENTS 


Here is a book that should be in the hands of 
every wireless worker. 

Under the general heads that follow it treats 
simply and concisely of all phases of the sub- 
jects indicated. Fundamentals of electromag- 
netism. Principles of alternating currents, 
Radio circuits, Damping, Wave mete: Con- 
densers, Coils, Current measurements. ‘nstru- 
ments and methods of radio measurements. Re- 
sistance measurement, Sources of high frequency 
current, Calculation of capacity and inductance, 
Design of inductance coils, High frequency re- 


sistance. Miscellaneous formulas and data. 
trated, Price..... Po ebepoegecesocses . 





RADIO TELEPHONY 
By Alfred N. Goldsmith, Ph. D. 


engineers, operators and 


communication need this 


knowledge of radio. 
Size 6x9 inches. 256 pages, 226 illustrations, 
Fall cloth, stamped in gold. Price............. Hele 





This complete text on radio telephony is intended for radio 
aa mygoutece, also anste el “eh 
cians in the Navy, men in the Signal Corps and especially 
men in the Aviation Service who handle radio equipments, 
Students and others who desire to be clearly informed con- 
cerning this newest and most interesting branch of electric 


It is written in clear style, and presupposes very little 
0. 


A 1-20 





‘Wireless Press, Inc., 
326-28 Broadway, New York. 


books checked below. 





HOW TO PASS U. 8S. GOVERNMENT WIRELESS LICENSE 
EXAMINATIONS 


E. Bucher 
New Edition Revised « Extended. 142 Questions 
An id vi iz book hen used with PRACTICAL 
n ideal review RELESS THLEGRAPHY 
CONTENTS 
Motor Generators—Part Ill. Storage and the 
Auxiliary Part IV. Antennae or Vv. 
Receiving Kpperatae—Part Vi. Laws and Kegula- 
tions—Part Info i — 
raphy—Equations for Ordinary ‘Work. Size 75e 
Fully 7 


6x9 inches. illustrated, Price.............. 








Author 








sete” B QUALIFICATION COUPON—Mail Today 


please find $.............. fer which send me the 
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DUCK’S 


No. 14 
i Ue 


- Page Electrical. 
CATALOG 


JUST OFF THE PRESS 


Any radio amateur will tell you there is no 

catalog to take the place of Duck’s, and that 

it is a Beacon Light to guide you in the 
selection of your apparatus. 


Send 12c for the Wireless Catalog and 6c 
for the Electrical Catalog. This amount 
may be deducted on first dollar purchase. 


Great cost of catalogs and low 
prices prohibit distribution other wise 


THE WILLIAM B,. DUCK CO. 
239-241 Superior St., Toledo, Ohio 








eee Ran 


and Wireless) and BAL way AX en bat 





way, Government officials. i 
opportunities to earn large portion. Catalog free 


DODGE’S INSTITUTE € Street, Valparaiso, ind. 








Recognized as the largest and best. 





Send ten conts for 
descriptive catalogue to Dept. D 


900-902 Penna. Ave., N. W. Washingtoa, D.C. 

















Make Your Own 


WIRELESS APPARATUS 
with the help of our 
Reliable Books 

—Send for Price List No. 139— 


COLE & MORGAN, Iac., Publishers 
188-190 Greenwich Street. New York 

















Advanced Radio Students 
read 


The Radio Review 


The new British Publication devoted to 
Radio Science. 


A Monthly Record of Scientific -Prog- 
ress in Radio Telegraphy and Telephony. 


price $7.15 per year in 


yee 
U. 8. and Canada. 


Send all orders to 


WIRELESS PRESS, Inc., 326 Broadway, 
New York. 
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date; 


Serving. 


range and why? 


; +e 
Prize“Contest Announcement 
The subject for the*new prize contest of our year-round series is: 
“SOME, POINTERS ON RECONSTRUCTION” 
Closing date, August 1, 1920. 


Cotitestants are requested to submit articles at the earliest practicable 


Prize Winning Articles Will Appear in the October Issue. 

No one would care to venture that American amateurs are not ob- 
Each one of us, during the radio year just gone by, has learned 
many new applications of this wonderful art which has enabled us to 
increase the efficiency and the range of our installations. 
things we have learned and how have they enabled us to merease our 
Each of us would like to hear of the other fellows 
It 1s in this way that amateur stations 
as a class will increase in efficiency, and’ we should all welcome this op- 
portunity to do our bit toward forwarding our mutual interest. 


troubles and how he remedied them. 





What are these 





Finished drawin 
closing date is given in the 
prizes: 
space rates paid for technical articles. 





PRIZE CONTEST CONDITIONS—Manuscripts on the su th announced above are judge 
by the Editors of THe Wiretess Ace from the viewpoint o ace 
ted, its practicability and general utility, origi 
iterary ability is not needed, but neatness in mepeneriat and drawing is taken into account. 
are not required, sketches will do 
above announcement. 
First Prize, $10.00; Second Prize, $5.00; Third Prize, $3.00, in addition to the regular 


All manuscripts should be addressed to the Contest Editor of THe Wrretess Ace 


the ingeniousness of the i 
» and clearness in the description. 
contest is open to Ee oe The 


Tue Wrrevess Ace will award following 








apparatus and remittances made by 
money order drawn to the order of 
the Bureau of Standards. The author- 
ity fora specially reduced fee for ama- 
teurs is set forth under paragraph No. 
7, testing schedule No. 90, and ref- 
erence should be made to this para- 
graph when forwarding the wave- 
meter. The fee is 50 cents per point. 
With the condenser used as de- 
scribed above, figure 2 shows the curve 
for inductance. After the wavemeter 
has been properly calibrated it can be 
used for calibration of a receiving cir- 
cuit by connecting a buzzer battery 


NEW YORK 


thoroughly for 
for railroads, 


sessions. 


8 STATE STREET 


Facing Battery Park. 


? 


EE 
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HIS school: offers a thorough course in all 
branches of Radio Telegraphy. Prepares you 
Government examinations, 
Merchant Marine, Commercial Land Radio, Radio 
Radio for Aerial. MailService, Etc. 


Elementary and Advanced Classes, day and evening 
Nautical. Academy established 1804 


CAPTAIN F. E. UTTMARK, PRINCIPAL 
Write, call or phone for illustrated booklet. 


N. ¥... Telephone, —— Green 8079 


2 Fer Radio -- ——UTIMARK'S ~ sms For Navigation 





and switch in series to “D.” By 
coupling the wavemeter coil to the 
coil to be calibrated, a current will 
be set up at the point of resonance 
which can be heard in the telephone 
of the receiving circuit. By referring 
to the curve the wavelength can be 
easily ascertained. 

For the calibration of the transmit- 
ting circuit, the wavemeter is placed 
near the transmitter and the condenser 
handle rotated until the signals are the 
loudest at which point the condenser 
reading should be taken and referenee 
made to the curve for wavelength. 


BOSTON 


Radio School, 1920 


NEW YORK, N. Y. 
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The Monthly Service Bulletin of the 


National Amateur Wireless Association 


tt nee Rh en mgt Pas, eel ag wll 


munication wireless amateurs in America 
Guglielmo Marconi oly 4 Andrew White H. L. Welker 
President Acting President Secretary 


EXPERIMENTERS’ WORLD 








Prof. A. E. Kennelly, 
Harvard University. 
Maj. Gen. George O, Squier, 
i: CNet Signal Officer, . S. Army. 
Captain D. W. Todd, 
U. S. N., Director Naval Communica- 
tions. 


Rear Admiral W. H. G. Bullard, 
U. S. N. 


Prof. Alfred N. Goldsmith, 
College of the City of New York, 








NATIONAL ADVISORY BOARD OF VICE-PRESIDENTS 


Headquarters, 64 Broad Ry seh York 


Major William H. Elliott, 

American Guard. 
E. E. Bucher, 

Instructing Engineer. 
Prof. Samed Sheldon, 
Brooklyn Polytechnic Institute. 
Colonel Samuel 

Signal Corps, U. S. Army. 

Prof. Charles R. Cross, 

Massachusetts In Institute of Technology. 
option, ey Kirw: 

ief of Relay Communications. . 

















Club to Time Races 


HE Radio Club of Burlington 
(Iowa), organized three months 
ago, announces that on July 2nd, 3rd, 
4th and 5th there is to be a Regatta 
held at Burlington under the auspices 
of the Mississippi Valley Power Boat 
Association. The Radio Club of Bur- 
lington has been given the task of 
timing the races which are to be held 
on a one mile course between two 
bridges. The fact that some of the 
fastest racing boats in the world, such 
as the Miss Detroit III and others 
capable of making a speed of almost 
seventy miles an hour, and_ because 
the officials know the speed and 
accuracy of Radio, the club has been 
given this important task. 

The following is the secretary’s 
brief description of the method which 
will be employed in timing the races: 
“We are to have two 14 kw. transmit- 
ting stations, together with receiving 
sets, one at the starting and one at the 
finishing points of the one-mile course. 


In order to avoid a possible mistake 
and to insure accuracy there will be 
three official timers and two operators 
at each station, the operators being 
members of the club. When the fast 
boats near the starting line a dash will 
be transmitted from the station located 
at this line. The ending of this dash 
will be a signal that the boats have 
crossed the starting line, andy exactly 
at the ending of this dash the three 
Official timers at both statiOns will set 
their stop watches. When the boats 
cross the finishing line the order of 
things will just be reversed.” 
Secretary H. H. Waugh says: “We 
féalize that our task is to be a tedious 
and painstaking one but nevertheless 
we intend to put it across in the right 
manner and we believe that we have 
the honor of being the first club to try 
a stunt of this kind. We will also re- 
lay friendly messages, announce the 
winners of the various races, send re- 
(Continued on page 42) 








Radio Telegraph Company is m 
units are all of the same 


include detectors, condensers, 
ector-amplifier 


with order, F.0.B. New York 
be td-nag to 24 


o= 326 BROADWAY. 





This detector and amplifier unit is one of the series of inter- 
changeable panel units for receiving, which the International 


perimental and laboratory ap eo two-stage 
amplifier will multiply signal strength vabenr? ‘360. times, T 
ng 6 


all fitted to standaré well finished 

combined and connected in any way desired. These instruments 

inductances, amplifiers, etc., as 

described in our pe a ll apy Apparat 

the ae <6 at ie Bane. 60, wit out tubes. Terms—cash 
y. 

our new, completely illustrated six- 


o INTERNATION AL RADIO TELEGRAPH COMPANY 





ITER SAL 


Vacuum Tube Detector 
and Amplifier and Two Stage 
Audio Frequency Amplifier 


cae ane Ny Part of its new 


x 6%" panels, and are 
cases, = that ti they may be 


us Bulletins. 
36.00, without tubes. and 


NEW YORK CITY 
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“Ask Anyone Who Has Used It.** 
What Our Patrons Say 


“You manufacture a brand of 

phones that surpass all of equal 

price and most of higher price.” 
(Name on Request) 


BRANDES 
Wireless Headset 





“Superior,” 2000 ohms, $7 


TRIAL f Heel a et ert 
OFFER gi {2.'<aim, Sor; 
turn it and wre arrears 





distance. Prove for 
ity, the “matche tone. 
iaphragms, toned aie alike, 
sirenathen the signals ~~ prevent 
arvone, Used by many.D. &. Gav- 
ernment experts, and abroaa; 
by. colleges and techn schools; and 
by Ree and amateurs every- 
wi 


Send 4c for Catalog “‘W."* 


. BRANDES, 32 Union Square, 
Room 818 New York 
wae 5 ‘RECEIVER SPECIALISTS 
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ah 99 STRANDED 
JUPITER” scent wine 
1%c. PER FT.—$12.00 PER M. 
7 strands No, 22 solid copper. The ideal 


radiator. Strong. Low resistance. Ship- 
ping wt. 15 lbs. per 1,000 ft. Send postage. 


Soli Moen 
Lee A. Bates Agent Seerention Ween. 
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NOW READY TO SHIP 
Price $3.50 Postage 25c Extra 
Over 1200 imo Eee 
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cna" Ghip ‘Stations —-Definitions--Direct, 
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Onder Today—Sapply Limited 
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326-328 BROADWAY, NEW YORK 
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4] asting Satisfaction 


3 is mea$tired to a great extent by the initial 
qualityof the radio apparatus you -pur- 
ut chase.”)~ 
Keys Our high grade line of Standard-make Com- 
Audions mercial and Amateur Radio equipment em- 
Detectors bodies the latest ideas in design and work- 
| Transformers manship, which assures you of lasting satis- 
Loose Couplers faction tinder all operating conditions. 
Binding Posts 2 
“ite | Our Special 
es 
Switches ur Specialty 
Buzzers is rendéfing you such Service that you may 
Sockets always know your interests will be looked 
Tubes after as-‘to Quality and price. 
To Ete. Ete. 


Call on us when in town. Your wants will 
re be: quickly and Satisfactorily looked after. 


Our latest catalog is yours for 10 cents to 
cover postage. Write for it today, 


International. Electric Co. 


Eugene Dynner, President 
226-E Fulton Street, New York, N. Y., U.S.A. 








































AMPLIFYING TRANSFORMER 
Type 166A 

This instrument is so designed that it combines 

all of the essentials necessary in the really 

satisfactory amplifying transformer. The ratio 

between the coils is such that it is especially 

adapted to use withtubes having high impedance. 


Price—complete - - - $7.00 
unmounted - - - 4.50 
mounting supports .75 


Have you received Bulletin No. 901 ? 
GENERAL. RADIO CO. 


General Radio Building 
Cambridge 39 Massachusetts 
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Fifty members of the Irvington 
Radio: Club; Newark, N. J., met at 


-Achtel-Stetter’s for the first annual 


dinnerjof ther organization. The dub 
is nine years old and is said to be the 
pioneer among societies of its kind, 

The speakers were L. M. Clement, 
of the Western Electric Company, and 
R. F. Gowan. Both praised the club 
for its interest in wireless telephony: 
and telegraphy and explained intricate 
points in apparatus mechanism. AL 
bert Mills, president of the club, was 
toastmaster. De Witt Paxton enter- 
tained with recitations. The club meets 
regularly Thursday nights at 55 Union 
avenue, Irvington. 


The New Jersey Radio Club was 
formed at a meeting held in the New 
Jersey School of Radio-Telegraphy, 
Elizabeth. There were present about 
thirty wireless students, from this sec- 
tion of the State, who attend the even- 
ing class at the Radio School. It is 
expected that about ten students of the 
day class will also join the club. A. V. 
Hill, of Elizabeth, was elected presi- 
dent, and C. J. Frank, also of Eliza- 
beth, secretary and treasurer. 

Meetings will be held every Thurs- 
day evening at the school, 218 Broad 
street, Elizabeth, which is the club’s 
headquarters. A large 4% KW Mar- 
coni transmitting set with a radius of 
350 miles; also a receiving set with a 
radius 3,000 miles has just been in- 
stalled in the school. 

In the near future a trip to the Fleet 
Supply Base and Bush Terminal, 
Brooklyn, will be made under the su- 
pervision of Lieut. H. Armerding, U. 
S. N. R. F., who is the principal at the 
Radio. School....Other trips ofthis sort 
are in. prospect for the members of the 
club, 


The Camden, N. J., Radio Club was 
organized about a month ago to assist 
the amateur in the fascinating study 
of wireless. It has been decided to 
erect an antenna on the roof of the 
Y. M. C. A., and install a set for the 
members’ use, The technical commit- 
tee has been elected to help any ama- 
teur who has difficulty with his set. 
There is to be a wavemeter for the use 
of the members, which all amateurs 
will appreciate. There is to be in con- 
nection with the club an apparatus ex- 
change where members may buy or sell 
any wireless apparatus. 

The club has for its president and 
guide Mr. Knierman, who is at the 
head of the League Island Radio Test- 
ing Laboratory. He is qualified and 
willing to help the members, so the 
best thing an amateur can.do is to get 
his friend and go to the Y. M. C. As 
room F. 

















































front cover and handle can be removed 
and it is ready for station use, The hy pa » AMPERE. New Jersey 
front cover was designed to hold a ; 

portable single wire antenna, _tele- 
Eeenes, high potential, battery and 
tools. 
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a A Loop Transmitter for Local Work [————— ——— 

at (Continued from page 25) | 

ial the instrument table as shown in fig- 

ub ure 2. The loop should be either of . » h 

he solenoidal or pancake form, the latter ots e 

| being easier to build. . It is wound with 

nt, two turns, spaced 2 inches apart with ' , y 49 ; 

nd a conductor whose cross-section is ap- Id f 

ub proximately equal to that of the closed O r ~ | ia r e om 

ny’ circuit conductor, This can be of litz- 

ate endraht, of lamp cord in paraied, a Wi z * 

Al. cable of magnet wire, or of copper Se C 

yas strip. Flexible leads connect the loop Ir . ess <<. a 10n 

er- to the apparatus. se 

ets Those interested in the experimen- . 

ion tal side of loop antennae for transmis- “At Honolulu, H. I. is located the largest 
sion should read Scientific Paper No. : is ca ; ‘ 
Dellinger, where there is given valu- is equipped with a 300 K. W. Crocker- 

vas able formulae for calculating dis- cia br 

ew tance, received current, etc., using coil Wheeler radio generator. 

hy, antennae. The writer, when working if ‘ ; ' ot. 

out Rize kw, S0aeyeie, Seaaitae aan Radio generators were specially de- 

ec- well-known make; put 5 amps. into the : 

owe loop described above, when using a signed by the Crocker-Wheeler Co. for 

is 0007 mfd. condenser and. optimum the Marconi around-the-world service 

the coupling. The wavelength was 300 . . ‘ 

Y.~ meters. Using a crystal detector, sig- in sending messages from Funabashi, 

esj- nals were loud at 10 miles. Amateurs ; ; ; i 

'za- within a radius of 15 miles have been J apan, to Bolinas, California, 6512 nau 
worked. .The maximum range has tical miles. 

irs- not, as yet, been determined. ; 

oad Si sueiented tint. experimietibers C.W. Motor, Generator Sets for Wire- 

b’ should try the loop in a horizonta . 

a plane, try to make it uni-directional by less Telegraphy and Wireless Telephony 

: of combining it with a straight antenna, are ma . 1ety rposes 

Ah try enlarging the inductance of the : ide fora wide Ye . of i 

ine closed circuit, into a loop; in fact, including land stations, ships, portable 

| there is no end of experiments one ' ‘T1034 ; 

if ser try ‘ciel -pttane Conaeed abioianatn te stations, aeroplanes, dirigibles, submarine 

a just above the operating table! chasers and train signaling. 

Ty Portable Receiver 

‘the (Continued from page 29) eae = Se 

anil Now after the summer season, if the ; Sy 

‘the amateur wishes to use this receiver in 
it hong aektiap. they aliings, ROCKER- WHEELER COMPANY 
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Balanced Condenser 


Mounted or unmounted. Made in three capacities. Carried by 
most good dealers, price $7.50 and up, Bulletins F and Z, sent for 
4c stamps, show our complete line of high grade moderately 


priced apparatus for the modern Radio Laboratory. 


CLAPP EASTHAM CO. 
161 Main Street Cambridge, Mass. 


. 








1920 DIARIES 


THE WIRELESS OPERATOR'S! » THE WIRELESS AMATEUR'S . 
DIARY & NOTE BOOK DIARY & NOTE. BOOK 


Secale PONS. viene. ce 05 05 Mes Stes - Soden! welds oe... $1.25 
BEST LEATHER CASE, WITH TWO POCKETS, CARD AND STAMP 
DIVISIONS, These Diaries represent different Interests, and have been pre- 
pared, with different Sections to meet varying requirements. In addition to 
Charles Letts & Co.’s Standard Diary, each Diary contains $2 pages of squared 
paper for curves, &c. The Special Sections cover: 
CONTENTS. CONTENTS. 


Call! gong =. of oi jiigh Por Power Stations. Principal Wireless Station on Ocean,Routes., 

Ga in. Wind ‘able for Calculatin) Tolls on Messages. 

Rec aed We Section fo atthe and D; Typical Valve TAreces: Freak and 

Typ Bh Cireuits. Amateur Station Long Distance Communications. Best Adjust- 

Direeto: Receiver Notes. ag aac 4 vonate af Receiver for Various Wavelengths. 
tions, &c., &c. 


The Wireless Press, Inc. 26 | 











326 BROADWAY, 
New York 
Tresco T ers Deliver the Goods 


A TESTIMONIAL 
TRESCO;} Davenport, Iowa, Point Pleasant, N. J. 
‘Gentlemen: _— 

Some time back you will remember that I bought a a 
20,000 meter coupler from you and now I wish-~to. tell § 
you of the wonderful results.that I haye had from it.>t 
was very timid about buying this coupler, as I got stick 
with a set of oe but now I am glad I got that 
coupler, as I wouldnot part with it for anything. 

canta get results with jt just as-you show the hook-up, but with a little 
alterin ot it to working so that I have héard NPL, BZR, NAR, NFF. NDD. 
NSS, Sot OUI, IDO. at LCM;.and many others that | do not call to 
mind just at this te is no ‘either; all straight stuff: I am using 
one bulb—a VT, 3 variables, Baldwin phones, and your Tresco coupler. 

Anybody that contemplates buying one of these couplers should not hesi- 
tate, as they are the greatest thing out, take it from me: Hoping you are sell- 
ing lots of 'thesé couplers and thanking: you for such a wonderful instrument, 
I am; Yours swore truly, 

R. VAN CAMP, Radio Station 2VC. 






















(Cantinued. from. page 39) 
ports and conduct amateur transmis- 
sion and reception in general with a 
powerful 1 kw. transmitting station 
(Call 9 ACZ) together with a short 
wave regenerating receiver, long 
wave set, and a couple steps of ampli- 
fication.” 


Queries Answered 


Answers will be given in this department to 
questions. of cubsceibess, covering the full range 
of wireless ae pee but only those which relate 
to the technical phases of the art and which are 
of general interest to readers will be published 
here. e su iber’s name and address must be 
given in all letters and only one side of the paper 
written on; where diagrams are necessary they 
must be on a separate sheet and drawn with India 
ink. Not more than five questions of one reader 
can be answered in the same issue. To receive 
attention these rules must be rigidly observed. 

Positively no questions answered by mail. 


J. F. T., Kingsbridge, N. Y. C.: 

In order to get the 25-mile radius with 
the radiophone outfit which you mention, 
it would be necessary for you to use a 400- 
volt generator. A 60-volt B battery would 
probably reduce your radius to something 
like 3 or 4 miles. 

aK 


W. F.,. Troy, Ala.: 

We gather from your letter that you are 
unable to receive signals on either of your 
two aerials and blame this to lack of a good 
ground connection. If you have a connec- 
tion soldered to the city water system and 
the rest of your apparatus is in the proper 
shape, you should get sonie indication of 
signals. A connection to the water system 
is, however, not always the best ground 
possible. If you are so located as to be 
in a position to erect a counterpoise, we 
would suggest that you do this.. A counter- 
poise provides an antenna system of high 
efficiency, regardless of local terrian con- 
ditions. 


oe 


kok & 
E. N. W., New York City: 

We print herewith your corrected dia- 
gram covering. connections for three vacu- 
um tubes and a radio telephone outfit. 





le 
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You will probably be able to buy a 2,000 
volt D.C. generator from the Electric Spe- 
cialty Company, Stamford, Conn. 

The fundamental wavelength of your an- 
tenna is approximately 243 meters. 


F.-H. M;, Albany x. Yes 

The following tormall will enable you to 
find the.required ¢ r capacity for a 
radio transformer: ec 


E’N x 10-° 
where C is in fatads 
W in watts 
and N the spark frequency 
x * 


J. J-‘A, Washington, D. C. 

it would be impossible for us to give you 
instructions covering the construction of a 
wavemeter having a range of 150 to 12,000 
meters in these columns. . Various articles 
have been. printed from time to time within 
the last few months covering wavemeter 
construction, You should be able to. get 
sufficient. information from these to enable 
you, to, build.such an instrument. 


When writing to advertisers please” mentioad THE WIRELESS AGE" 8 








Ee er So aa Sas e 





ive you 
n of a 
12,000 
articles 
within 
emeter 
to. get 
enable 


Juty, 1920 


J. G., Tranquille, British Columbia : 

Although the use of 110 voks, D,C, is not 
to be recommended in case you are ex- 
pecting to use an amolifier in conjunction 
with your detector, it can be done, A cir- 
cuit of this sort was published in a recent 
issue. 

In case you have only two tubes, it would 
be better for you to use the second as an 
audio frequency amplifiery.rather than a 
radio frequency amphifer. 

*Marconi “Q” and “V24’ valves are manu- 
factured by the British Mareoni Company. 
“VT1” and “VT2” valves are marketed by 
the Marconi Company and are’ identical 
with the Audions sold by the De Forest 
Company. The amplification factor of the 
“VT's” is about 7 to. 1. We regret that 
we have no data available, giving the char- 
acteristics of the tubes manufactured by the 
British Company, but we presume that they 
are at least equal to the product of the 
American Company. 

* * * 

F, A. W., Woodhaven, N. Y.-: 

In a recent issue we published, a correc- 
tion covering the ¢circyit-diagram shown on 
page 15 of the April issue. The. penciled 
corrections which you have. made on en- 
closed drawing are O. K. 

x ek 
J. C., Jr., San Jose, Cal.: 

The fundamental wavelengtly of your an- 
tenna is approximately 225 meters. In case 
your antenna terminates on-one end at the 
house in which your radio set is located, 
it would be imoracticable to attempt the 
conversion of your L antenna into a T 
antenna. The lead-in from the T, antenna 
should be as nearly vertical as poSsible. 
We suggest that you cut off twenty (20) 
feet of the end of your antenna. 

In the June issue of WireELEsS AGE, sev- 
eral wavemeters were described, together 
with information which will enable you to 
construct one for short waves. 

* os * 
W. S., Port Williams, Nova Scotia: 

In the construction of your. two-stage 
audio frequency amplifier, you will find 
that the best and- most convenient method 
for securing the correct negative grid po- 
tential will be by bringing the filament side 
of the transformer secondary to the slider 
of your rheostat and connecting the. rheo- 
stat slider to the negative terminal of the 
six-volt filament lighting battery. Under 
these circumstances, in case Marconi 
“VT’s” are used, a résistance Of about two 
ohms will always be in circuit between the 
filament connection of the transformer and 
the filament itself. 

If we have two. oscillatory circuits in- 
ductively coupled, any change of coupling 
between the two circuits will change the 
wavelength of both circuits, due to their 
mutual inductance. The fact that the note 
of a received undamped signal changes 
When you vary the coupling in your fe- 
ceiving transformer is due to this effect 
and only in a minor degree to a variation 
of capacity in either of the two circuits. 

We very much régret that we are unable 
to tell you at the present time what stations 
have been assigned the calls PTA, NSN, 
VAV, and WBF. We will endeavor to 
secure this information for print at.a later 


date. 
* *~ * 


H. M., Newport News, Va.: 

We regret that we have no actual con- 
struction of details covering the uni-control 
Téceiver invented by Roy E! Thompson. It 
1§ to be presumed, however, that the size 
of wire and the insulation is of slight im- 
Port. If you are considering the construc- 


' tion of such an instrument, we suggest the 
use of No. 24 double cotton covered, or | 
3 No. 20/38 Litzendraht double silk | 
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No Seals-No Secrets-But Service! 


There is only one Relay Receiver the 


TYPE CR-3 


Relay 


Inspection of 
the interior of 
this kéceiver re- 
veals design and 
workmansnip ful- 
ly in keeping with 
its outward ap- 
pearance. 

The circuits 
used are thor- 
oughly explained 
in the instruc- 
tions and blue 
prints which ac- 
company each 
Receiver. 

The use of this Receiver is licensed under the original Armstrong and 
Marconi patents. 
The GREBE RADIO guarantee is absolute and unconditional. Each instrument 
manufactured by us must give satisfactory service. Our interest in the purchaser 


does not terminate with the sale. 
The CR-3 Receiver may be inspected at any of the following progressive dealers: 


N.Y. 
Corp. Electrical Co., New York, Chicago, St Louis 
os : Peceat Entre n> Ic Rew Yor 
ksenville, Gee. W. Pareze & Co., Washington, 


+ Mee et Wireless Telamreske Puadsiohia. Pa” 
E & CO., Inc., 78 Van Wyck Bivd., Richmond Hill, N. Y. 





























SOMETHING NEW! 


DUO-LATERAL WOUND COILS 


Z 
a ee 


THE DUO-LATERAL COIL now being offered for the first time is not 
to be confused, with any other type of machine wound inductances which 
have been on the market for some time. 
The Duo-Lateral Coil, made in»various sizes for 
general and specific application, has the follow- 
ing distinct advantages which make it superior 
to any other coil for amateur and commercial 
work alike, 


Lower natural period. 
. Lower high frequency ‘resistance. 
_ Very low distributed capacity. 
Lower direct current resistance. 
. Higher self inductance. 
. Mechanically stronger. 


Bullezin P1W, containing valuable engineering data, 
constants and prices of numerous sizes of Duo- 
Lateral Coils covering practically évery wave- 
length used, is yours for the -asking. MANU- 
FACTURERS, DEALERS, JOBBERS and DIS- 
TRIBUTORS—write for our proposition. 
SALES AGENTS for Electrical Products Mfg: 
Co., A. H, Grebe & Co.,; Dubilier Condenser Co., 
a & Byrne, Rawson Electrical Instrument Co., The Magnavox Company 


PACENT ELECTRIC COMPANY, Inc. 
ws @ Specialists of Radio, Electrical'd& Laboratory Equipment 
*59 Telephone ite 
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A RADIO APPARATUS 


More Improved Distributors of reliable Radio 

IN D ] c AT | N G D IA L apparatus for Experimenters in 
every branch of the Radio field. 

This new dial made of same quality and 
workmanship as our famous smaller one, 















































































* REMEMBER’ 
is marketed to fulfill the demand for a Ws coma 
dia) to fit the standard 4 inch Shaft. per peniers 
Made of black polished composition with aaa 
radial lines’ and figures accurately en- delivery. 
graved and: filled with brilliant white. 

Diameter is 3% inches; and 3/16 inches AMPLIF. 
Finch dial only 76s sy un eneh 91-30 thick. Beveled edge. Knob has set No, P-200 De Forest 2 ERS “RB” 

3% inch dial only $1.00. With knob $1-70 .---w to clamp shaft of instrument. No. "RO J Grube, (ew type) step 

y wi ca Switch comtrol.......... e 
OUR NEW CATALOG now ready for distribution contains 24 snappy No. RORE Grebe single step audio " 
Ket ‘ “ x oS uency amplifier ............. $23.00 

pages of news and descriptions of all standard Radio parts, including the PITTS CO., BOSTON, MASS. 

above indicating dial. ‘AMPLIFYING TRANS.- 
Sent anywhere upon receipt. of 10c. No. A-2 hel, ORME: RS 5 7.00 
f 3 Acme unmounted ......... 4.50 
For sale at all Radisco Agencies and by No. 226-W Federal.....-.00 0000100. 7:10 


TR Clapp Eastham mounted. . .$7.50 














A. H. CORWIN & Co. J Be maunted cis wonnene uate 
4 West Park Street Newark, N ANTENNA CHANGE - OVER 
SWITCHES 





No, 463 Murdock, capacity 1 K Re . $4.50 
No. Y-658 Clapp esthom,. wert ty 





























kelite base, three poles....... Pe siz. 
F. D. PITTS CO., BOSTON, MASS. 
Here they are AUDION ConTROL PANELS 
Meraco Perfect “B” Batteries t° ay dealt ee 
without cabinet ............... 
Standard. BA-2 TYPE The same type of a battery as used by the U.S, ARMY tie, Rist tie ome anise ‘pac 
AND NAVY SIGNAL CORPS. Fully guaranteed on a money back basis. Once you we. TR RS a oe: ‘$14. 25 
use these batteries you will tise no other. Meraco Perle —— **B”’ Batteries are with 40 volt SB” battery in oak 
made in three sizes a should be a by catalog number BORO «rin: Bi b-ats td 5d ve. cued $19.95 
Cat. No. Cells Volts Sizes Shelf Life Price ae stalin Teak lee 20-40 volt 
BA-2XPR-1K 15 22.5 3 1, 4 months $1.20 Postpaid “B” battery with oak cabinet. . .$25.00 
BA-2XPR 2 15 22.5 614x3x4 8 months $2.20 ‘* No.-RORA Grebe vacuum tube com 
‘ NE Sith at och hase Sean cea . 
BA-2-XPR 30 45 14x6x8 1 year $4.50 No. RO H “Grebe vacuum tube con- ; 
Waleh this magazine for future advertisements containing our big offers ee ere 
MERCURY RADIO APPLIANCE CO. vB. Fitts C6.” BOSTON, “MASS. 
DEP. D-T1 672 Broadway Brooklyn, N. Y. BUZZERS 
No. 178 General Radio pure tone. 1.95 
No. 77 Mesco High frequency........ _ 
No. 5 brug dl High frequency....... 1.95 
No. gets 10 High pitch, watch case, 07s 
No. 9011 Bi gh pitch, nickel ; lated 4 
F. D. sS CO., 
“CONDENSERS - 
No. CV-500 De Forest .0005 MF. un- 
mounted suitable for panels..... $6.25 
No. B-1 Bowman .001 MF. unmount- 
ed suitable for panels........... $3.95 
No. B-2 Bowman .0005 MF. un- 
ME 5s: 5 i. <0 04 Kkig «0's VEEN © 2.95 
No. 366 Murdock .001 MF. in solid 
WE EE, Coes ccncsccesesces $4.75 
No. ae Murdock .0005 MF. mount- os 
sina ne Beer @ and 3 phase, aeeni No. Y¥-800 Clapp Eastham balanced ; 
unmounted .0006 MF. .......... -50 


\ Co. NG ee Te on A. C., 00 cydle; single : 
4 Sat tos bod sat $28-50/ Sts ome, $19.50. Gan. $46 50 wees — 7 800A Clapp Eastham baisnced 5 
Ih ekie hee eet $38-50 Wve toms - $24.50 ian $64.00 meas. $68.50 No. Lnomet doit a ean 50 
Va nites $5250 oe ae 2r-. $9.00/ Sains. 968599 | “HOT WIRE METERS 

1 intone $76.50 110 vole, 5 om. 3013 ap: $96.00 tags. Ab Te, $68.50 pe. eR cmon gos sange 2.5 at -$7.00 
2 Nae » $116.50 40 volts, 90 amp. “ae? : NY a to whe ys (ne sgagapretinges * $0.75 
skumnn, $142.50 saie 106.50 oe Mer riieimpeneptn Ia fn epee 
5 Nina tinier §$184.50 ean} 106.501! "$3650 "teed 75-00 


No. GR-200 General Radio, range 2.5 











Note.— These meters ‘are, splendid values. 
F. D. PITTS CO., OSTON ss. 
Important! Sherr artiste listed 

sent to any part of the U. S. A. 

postage prepaid. We want your 

ca ae “= business ! 
: ; Send 6 cents for new catalog. 
Te rests dita sah RF D. PITTS co Inc. 
MANUFACTURERS’ DISTRIBUTER 12 Square Boston, Mass. 
CHAS. H. JONNSTON, Box 18, West End, Pittsburgh, Pa. - U.S, A. 
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WESTERN..ELECTRIC RECEIVERS 


These are the same type of receivers furnished to the United States 
Signal or and Navy Department and were known in Army circles 
as the “P-I1.” The Navy knew them as the “CW-834.” They are 
without exception the best receivers on the American market today. 
Price $13.00 per pair. 

In addition to these receivers we carry one of the most complete lines 
of high grade radio apparatus in America. 


“We make or sell Everytaing Radio” 
3807 Fifth Ave. THE RADIO ELECTRIC COMPANY Pittsburgh, Pa. 





























NEW SHORT WAVE COUPLER No. 747 


Comes up to the CHAMBERS’ usual High Standard. Especially adapted to long distance 

Amateur work. Tunes to 800 meters. Does away with the dead-end effect so common when 
large couplers are used for short wave reception. 
Mahogany finished woodwork. Brass metal parts. 
Has new slider feature. Secondary has six taps. 
Wound with Red Enameled Wire, or, secondary 


RADIO MEN with Green Silk if so ordered. Measurements 


The over all, length 12 inches, width 4% inches, 


Mutual Purchasers Association Fi cit Wore 
will save you money on all PRICE - - $10.00 


WIRELESS APPARATUS F. B. CHAMBERS & CO., 
Write Dept. W.A. for details. 2046 ARCH STREET - - PHILA.., PA. 


Mutual Purchasers Association 


2-4 STONE STREET, NEW YORK 
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AT LAST The B & H Mounting for Radisco, 


Our new catalogue is here showing the DeForest and other coils 


most complete line of wireless apparatus : it ’ The single support allows easy change of colls with 
ever displayed in catalogue form. before. — H $34 amplelength of rod to allow very loose coupling. 
7 pes Pay: op mm a ewe oe ie >. ! The square rod prevents coils from Turning. Special 
@. = 2 
consists of 100 pages of well Tapiayes BP- eZ ee ee ea Stands and Centers Made to Order. 
paratus, wireless hookups, radio symbo Sor “3 . — 
iy ae Bt Pat. agied Ver 0 a “Redlace Y DeRegeet pects! 
ts i ta will bring this book to at. e 
in deen, eo ~ No. 1R Complete with 6 Binding posts, flexible leads and 3 Coil centers. 00 $6.60 00 
NOTICE No. 2R Complete with 3 Coil centers, but without flexible leads or 
Wireless Associations, Colleges, Voca- Bindi caceces 4.60 6.00 
tioagal ver 5 Schools and ee sise) Bont’ Caasane a ace 40 5 
ubs.—A number of our new catalogues 
will be sent to those having the proper Y FINISHED IN WEATHERED ee 20-38 16-2-38 16-38-38 
authority to write in for same. HIGH UENCY CABLE (LITZ) - 6-3- 
DSC, Enam: other size and covering to Order, Send stamp for further particulars. 
NATIONAL RADIO SUPPLY CO., Y 
Dept. 156 WIRELESS A. T. HOVE SUPPLIES 
808 Ninth St., N. W. Washington, D. C. } 61 BELVIDERE STREET Dept. B BOSTON-17-MASS. 























THE JONES VACUUM TUBE CABINET RECEIVING TRANSFORMER 
The Ideal Set for the Experimenter 


Extracts from ‘unsolicited Testi- 
monialg: Originals on file. 


“The set seems very well adapted Memes 
to Radio Telephone work, and has odel 
given satisfaction in all ways.” Model 


“Regarding my JONES Cabinet — 
set, which I received about a month 
ago. It works fine. My set works as No dead wire in any cir- 
good as any set around Detroit.” cuit. Minimum and maxi- 
“ y mum wave length. Simplicity 
‘Permit us to express our deepest of tuning method. Damped 
satisfaction in reference to your re- and undamped waves. 
ceiving set recently purchased. From 
exacting tests, we find it meets all 
requirements. It certainly is an ideal 
” MODEL “F” 


Our Receiving sets employ a highly perfected Loose Coupler method of wave reception, in conjunction with latest and most a ved Vacuum 
Tube Circuit, all assembled within a mates frame that pn be instantly removed from its cabinet. Fitted with modern “DEAD END" switches 
that balance both circuits perfectly, practically eliminating loss of energy, and greatly prrenaing oignel strength and selectivity, Gets all sta- 
tions, from the ‘Amateur spark, to the Long undamped musical note of the Power Government Stations. Unexcelled for 
Wireless Telephone ‘o complicated tuning ements, simply vary the coupling and hear them all come singing in. Read the 
above testimonials: tell you plainer than we can, w our sets are doing. Bulletins describing them upon request. 


THE JONES RADIO COMPANY, Laboratory, 384 Monroe Street, BROOKLYN, N. Y,. 














When writing to advertisers please mention THE WIRELESS AGE 





THE WIRELESS AGE 








Juty, 1920 





INSTITUTE 


326 Broadway, New York City 


Telephone, Barclay 7610 


More than 200 young men are enrolled in our classes this salary by studying from three to four months 
preparing for employment in the Merchant Marine. the Institute. 






at 


The demand for EXPERT WIRELESS OPERATORS Prospective applicants are urged to investigate our 


is enormous. The position is most remunerative and course before enrolling elsewhere. Remember that 


by 


the work is unusually pleasant. far the greatest number of assignments to the ship serv- 


The junior ship operator receives $100 per ice are made in New York City. 


month, the senior $125 per month, to which is |, in need of expert Continental Morse operators. 


The Trans-oceanic Division of the Marconi Company 


added $3.00 per day subsistence pay when the ship Write us for facts regarding the present radio situ- 


is in port. ation. 
You may enjoy the life of a globe-trotter and receive We have more than 6,000 graduates to our credit. 


AMERICA’S FOREMOST SCHOOL 


FOR INSTRUCTION IN 


WIRELESS TELEGRA PHY 


Afternoon and Evening Classes throughout the year. 





Branch School: New Call Building, New Montgomery St., San Francisco, Cal. 
Address all inquiries to Director of Instruction 











*““WINN’’ PORTABLE 
WIRELESS 
SET No. 149 






“WINN” PORTABLE WIRELESS SET 







under all conditions of service in home station or field. Size of box - 9x ll, 


mahogany 
strap of heavy ribbed duck. 
SENDING RANGE 10 TO 12 MILES 


Receiving range 200 to 300 miles under 
favorable conditions. htest port- 














outside world. No special aerials re- 
quired. Complete instructions with 

binding guarantee enclosed in each box, the guarantee an 
insurance of satisfaction. Price complete with phones, $50. 
“WINN'’ RECEIVING TRANSFORMER 

This instrument gives good results, rr wave te twenty-five hundred meters. To simplify the use of Trans- 
former for beginners, this one is ” be in inductances, 

arper tuning is 


and sh: 

t bind below the primary. secon 
SSuiee be ts. Contact is made eans of a slider mounted conv 
of the primary. All metal parts heavily Base and end pieces of birch highly 

“WINN’’ TRANSMITTER COIL 
This coil is especially designed for wireless and high 
energetic spark. Capable of transmitt 
tact points on apt ae: mg extra large, 
“Winn” design, and ie most 
tion of Spark Gap and Key. Normal 
“WINN” 
DETECTOR 


No. 400, $5 
















we see 
mt A’ catalog, which 
about the entire WINN” HI-QUALITY Radio goods. It’s FREE. 


contains complete information 
WINN RADIO & ELECTRIC MFG. CO., 537 So. Dearborn St., (Dept. 12) Chicago, Ni. 


WINN Hi-Quality WIRELESS APPARATUS 


This SET represents the very highest type of construction throughout, made complete in 
our own factory, of excellent materials, by expert workmen, under the direct supervision 
of R. E, Winn. Each carefully tested to insure absolute reliability and dependabili 


ie 


finish, all metal parts heavily nickel plated, weight 16 Ibs., handy carrying 

“WINN” RECEIVING 
TRANSFORMER 
No. 504. $13.50 









*“WINN’’ TRANSMITTER 
COIL, No. 201 


$7.50 
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THE WIRELESS AGE 





JOHN FIRTH & COMPANY, Inc. 
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SOLE DISTRIBUTORS OF THE BALDWIN MICA DIAPHRAGM 
TELEPHONES, BALANCED ARMATURE TYPE. THE MOST SEN- 
SITIVE TELEPHONE ON THE MARKET, STANDARDIZED BY 
THE NAVIES .OF THE .WORLD., SCIENTIFIC INVESTIGATORS 
PRONOUNCE THE BALDWIN “TYPE E” THE ONLY PHONE SUIT- 
ABLE FOR USE WITH THE MARCONI VACUUM TUBE. 


Type C—Navy Standard Type E—Newest Type 
Type F—Smaller Type 


Write for Catalogue 





——— 





MANUFACTURERS OF U. S, NAVY STANDARD LEYDEN JARS, 
SILVER AND COPPER DEPOSIT, KOLSTER PORTABLE DECRE- 
METERS, WAVE METERS, AND ALL HIGH CLASS MEASURING 
INSTRUMENTS. 














Fetaeut Radio Aééss6riés Walid Parts 


“Afe Distinguished for Their 
Reliability; Quality and Efficiency 
WRITE FOR BULLETIN 101 AND 102 
 Pederal Type A,N226 Tearsformer , 








> ' 


No. 226-W > Type A it No. 52:W 2200 Ohms 























AUDIO FREQUENCY aint’ 
Transformer setts LIBERTY HEAD SET 
$7.10 each CIRCUIT WITH TWO STAGE AMPLIFIER $12.50 per set 


One 226-W Transformer with one Marconi V. T. gives an enetgy amplification of 400 times. 
(Audibility amplification of 20 times.) 


Two 226-W Transformers with two Marconi V. T.’s give an enérgy amplification of 160,000 times. 
(Audibility amplification of 400 times.) 


_ Fedral Telegraph‘and Telephone Co. 


Buffalo, New York 





When writing to advertisers please mention THE WIRELESS AGE 














THE WIRELESS AGE Jury, 1920 
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The “Exide” Battery for Wireless Service 


In Wireless Service as well as in many other fields where the application of storage battery power 
is an important factor the “Exide” has successfully and dependably met the most exacting demands 
made upon it. They have conclusively proved their right to first consideration for Wireless Service and 


Emergency Lighting. 


Thirty-two years of storage battery building experience is back of the “Exide”— that exper- 
ience alone is proof positive that the Exide is as nearly 100% right as it is possible to make it. 


THEELECTRIC STORAGE BATTERY CO. 


The largest manufacturer of storage batteries in the world 


1888 PHILADELPHIA, PA. 1920 
New York Boston Chicago Washington Denver San Francisco St. Louis 
Minneapolis Cleveland Atlanta Kansas City Pittsburgh Detroit Rochester 
Special C. dian Repr tative—Chas. E. Goad Engineering Co., Limited, Toronto and Montreal 








Batteries are made by this Company for every storage battery purpose 








Bunnell Instruments Always Satisty 


Our Jove Detectors Simplest and Best 
Beware of Infringing I ations 
Sample mailed for $2.00 Tested and Guaranteed Galena 25 cents 
Our Keys, Spark Gaps, Condensers, Transformers, etc., are high grade but inexpensive 


Distributors of Standard Electric Novelty Com B “Cyclone” Audion 
Batteries. Also De Forest, and all other makes of High Wireless Apparatus. 


Ghegan Patent Send stamp for our No. 42-W Catalog. 


J. _H.. BUNNELL & CO... -- -- - 32-Park-Place, New York City, N. Y. 




































The Atlantic Radio Company Variable Condenser 


feat 2 “ae ae 
pee a ; 

















THE ATLANTIC RADIO COMPANY VARIABLE CONDENSER, illustrated ‘above, is made in 
two capacities—.0005 Mfd, and .001 Mfd. The rotary plates are rounded on one end, affording a straight- 
line capacity—a valuable feature in wave meter work. The condenser is furnished unmounted only, but 
with the addition of Dial and Knob, if desired. Dial, is moulded composition, scale in white—0-100 
reading. Bakelite Knob. We can guarantee this condenser in every way as to quality, reliability and 


satisfaction. . The low price is decidedly an innovation. 


Capacity Unmounted.. With Dial and Knob 
.0005 Mfd. $5.00 $6.00 
.001 Mfd. - 6.25 7.25 


“BULLETIN 14”describing and illustrating the best in RADIO EQUIP- 
MENT will be mailed upon» receipt, of 10 cents.in stamps—this amount may 
be deducted on first order 6f°$1.00 or over. , 


ATLANTIC ;RADIO.CO., Inc, 


NEW ENGLAND DISTRIBUTORS “ RADISCO” PRODUCTS 
88 BROAD STREET, | - : BOSTON 9, MASS. 
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BAKELITE - DILECTO. 


Manufacturers! 


Wireless apparatus for commercial, experimental and amateur use 
has recently moved a considerable number of notches ahead. 


Yesterday’s Construction Don’t Go Today 


Handsome appearance must be combined with efficient working. 
The true enthusiast looks for both in the apparatus he buys 
nowadays. 


This is particularly true of the insulation used. And the engineers 
and amateurs of widest experience have learned that when genuine 


BAKELITE : 


is used, SATISFACTION is SURE. 





Combine the popularity of this wonderful insulation with the best 
work you can do. Tell your customers that you use the genuine 
BAKELITE-DILECTO—and watch your sales grow. 






BAKELITE-DILECTO WILL CUT YOUR MANUFACTURI NG COSTS— 


because it comes in sheets, rods and tubes. This means the mini- 
mum of fitting work. It is waterproof, permanent and strong. 







We also manufacture Vulcanized Fibre and Conite for special insu- 
lating purposes. 


Write us about your requirements. Our engineers will gladly show you how our products 
will solve your insulating problems. 


THE CONTINENTAL FIBRE CO. 


NEWARK, DELAWARE 


332 S. Michigan Ave., Chicago, III. 
411 S. Main St., Los Angeles, Cal 
301 Fifth Ave., Pittsburgh, Pa 


233 Broadway, New York City. 
525 Market St., San Francisco, Cal. 
Cor. King and Yonge Sts., Toronto, Ontario, Canada. 
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‘RIM necessities of war 
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required the development of 


J a Standard Induction Coil, powerful enough to prop- 
agate signals of great intensity over short distances, 
rugged enough to outlive the hazards of everyday trench 


service, dependable enough to entirely pre- 
clude the possibility of failure at the critical 
moment. The Amrad Induction Coil—a 
product of American engineering, met the 
supreme test of the hour in characteristic 
American fashion. Honorably discharged 
from the battlefields of France, it is now 
available in a new form best adapted to 
meet the peace-time demand for a standard 


induction coil capable of maintaining 
reliable communication over moderate 
distances. As the Amrad Induction Coil 
is the only available coil especially design- 
ed for short wave radiotelegraphy it is 
unquestionably she standard and as such 
merits no comparison. Bulletin P con- 
taining full description sent upon request. 
Prices: 6 volt, $35.75; 32 volt, $38.50. 











Dealers: Become the recognized Amrad Retailer in your 
locality. Write for our new terms made effective June 15th. 


Radio Operators. Send us your station call letters and name of nearest radio retailer and we 
will place you on our mailing list for one year, forwarding our latest bulletins as issued. 


AMERICAN [RADIO AND [RESEARCH CORPORATION| 


15 Park Row 
New York 





Factory and Laboratory 
Medford Hillside, Mass.” 


Address all Communications to New York 








